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MeMftWKfli »s»#ift}c <fc t> « 5 n^««(o«ffi« 

ffl^T^f^S <y * UV^^Sf S^f-f 5 -y * U> 

[1**913] *tffB3>h5XhffiiElcJ:SPSPo^n 

«T?fc*c 4: 1 x» 2gg|g<offi«ftL 

[■MIA 4] UfME3>h5XHfiEt«kSPBih3Jiti 
TSISIU ^©SWWBH*** < & 2 J-X_h©^Hfc» 

c 1 xtt 2 EKamMiuiKB. 

•^icawtBBfcwiEr* c tz&WLtTzn&m 5 e 
KeHBffls&B. 

[h#jS7] B«s<Dirs«« 40 

c 4: «NMft 4: 5 EBOBBBSBB. 

£fc2SftBB 4: ffl£-r 5 c 4: ««flt T « 5 f Big 

©BBsassiH. 

im&m. 9 ] n&m 1 tss 8 <o^-rm-> 1 jsibkob 

BBSBBOS^BOBB* •£ -5 



BsmoBBftKiH] 

[0 00 1] 

[bubob-t *fgHj^ BBBjEflBaft 

SHc^tK ^ic. 7^*;UBB©3>h7X>flUB!yi 
RtfBSBiEMWUcB-r*. 
[0 0 0 2] 

[«s*oa«] 7*3?*;u*y7fcaa£B0Btb%ttic 

BBlcaofc«o£ttBttBBSBtfBB£tiXV'>«. 
tt»**fTt>T%fi0>taB¥&fctt9« y*X 

tr- f* £*B»-r*#&#-««-e**. 

[0 00 3] f^*/l/j!7*5©aBS'— >tLT«- AS 

£M#- h U- h«K : MT'77'rya^ 
feBB 

[0 0 0 4] £fc, BUMKBtett, S^tfcOBffltfBlE 

[0 0 0 5] x^^^yjyJ^cOStBSiJffilTa^^. #tt« 
BBBfl*:*oTBIEk:fHttLfcVM§^fc 
*Sfc*^£ft 3>h5X 

[0 0 0 6] T^^l/BBOBBBSfcfcttS^Bgift:? 
> h 5X h*0Bfc»i6-r 5fci6. BBt*— *©£®B»c 

oi->rn*»***«)fca, ±BfcTBfc:*5^Tffije© 
JMBMHSttrtBlc fc«g8P*MIB®«^0«ggB 4: 

(WM¥lO-198802) A'^gSnT^S, *fe, > 
TB«<D5'->*ML, Wfi[kXh^i»^6->— > 

n-154235) *^n?nn>5. 
[0007] ■rs?^;i/*^5oi««ttj*iiw«««, 4: 

sKJtetfS fc&Ct tfffi&lc ft 5 fcft, 0 ^ -> -v y ^ X 
fcr-KttBB£fflKEI5£«n*tf, Xha4<4:tt^(*<Offi 

[0 00 8] C C0<t 5 &TiS5>J\/^m<DM§6B$lc35llZ> 



(3) 
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X h y^AOf^J: bmMmrMffiMI&fr&NlX hat: 
(WM2000-134467) > #5f* 4: *» 

mmzfio&ffi (^M¥09-o37i43) , nmww'D'Pik 

*-^tC-r5*iJ»«#«rtiJ*-r««ffi (^¥7-11878 

6) tfaasarnTv*. io 

[0 0 0 9] ^ttifiIE£:C3:, ->->KSLT^I 

«rPii5-r5/c:46Ki^0^-> J f >y ^Xlf- F*gx.3?jri 

mi ic mt % mmm iems t « a awn*-?* * © t» ' 
j-xt. penwuEms^ffi-tc 

[0 0 10] 

HfmO-198802© J: ^ £B<gi:£i§ET-*V?- = >y * 

IEK&9l«Ptfo.£nTLi:?„ AlBOKJKWttTBBI 

hffii^T'&Sc <fcoT, BStXhy7i»0*tvW7 
f h*^>h*i*fe*teflHB*<Sll«sn*fc«>» ±IB 

[0 0 1 1] £/c, ^¥ll-154235T*(i, VlCfS 
5/W7-f hsK-OhfcgttJLTt^a**, ^¥10-198 40 

802 tmmc, mm^tiffmiL-o^^^hmmcom 

[0 0 12] i^T, *»WO±fc*BWf4, 

[0 0 13] BmfiE&l&fT ?±T'fi^fc<D so 



2000-134467<D«fc 3 tf^^AHftOttt X h 

5i:, *©^<D«iEMaai/— >tfe#-r5Ci:tc*5 

«IELV^J«^f^%^Rl^14^fc5c 
[0 0 14] Bgv^fe(Dg*WMlcA%«rtiKL 

rob, mmytvmfr&fr&niZTzicte. ^¥09-037 

1 43 J S>1$^¥7- 1 1 87860 <fc tc , a rfS £: n > 

^x hum-pas < > W«©feflWB*fflt'«*** , *»« 

[0 0 1 5] <fcoT. ^fgejio&d 1 o<D^&B6*) 

"T5C t(c$,5 0 
[0 0 16] 

§5feOT*^T, *to±fc54tm«, M^qfrlEttO 

t;: 3 > h 5 x h MiEtc «}; 5 mm-^&txco 
s^»3t*a i: , tut ^- 5 v ? v > vmfe^mic * k> 

13^ * ti/c ^ ± 5 -y ^7 V > i^^rffl V >TB^tD n > h ^ 
[0 0 17] Sfc, »#^2lEtt<DfglU§<Dl$att±, 

^uee^figtctsv^T. S5iB^-r-^5>y4'U>> ? ^s 

[0 0 18] Sft, lf*S3fBK<0^<DRF®a, 
^ 1 X«2IBtt<Ol«fiStlc*5(,>T, siJIB^Vh^XHSiE 
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[0 0 19] M^«4lEK<0^<Dl$«tt % 
SI Xtt2ffi|g0^figJC43VT, HufBn>h^XhffiIE 

[0 0 2 0] »a©*SS©«!BOBiW*»5W6A^ 

*<t^tc, WTO (a) (f) <Dmm.<QmwxiiJ5 

[0021] (a) tmmmm4im<D&!$.Kis^ 
*»offi«onMB*d46*v»c £*ra»fc-r saunas 

[00 2 2] ( b ) 1 71jS 4 12«0«fi)t tc*3V> 

*«r«fc-r«iB*«ia««o 

[0 0 2 3] (c) HI#«17liS4fE*©«J«K:*$V' 20 

**ij«-r * c *«p« i: -T S B^&H^Bo 
[0 0 2 4] (d) .W*flI171)S4lS*0«l)«K:43V'> 

[0025] (e) m^mmm4?mcommci3^ 

[00 2 6] ( f ) ffi:ftH 1 Tbm 4 E«©«^(C 43^S 

[00 2 7] »*S5 71S8iE*©5Wi«:, ffii^OPgP 
MlEWfc&OBfii&ggeic^s&cDT&oT. ^©± 

*tlSi;T3B»SW«:BfBliBiE*li«W!:asrffla¥a*^ 
[0 0 2 8] t/-c, M££6Gtt<D%9i©1$ttfc|:, II* 

[0029] $rc, r&h 7 

&5tm<Dmi$.\c*s^T, mmm-<Dmttmt>\ mm 

ZWZtZCtZ'&Zo so 



[0 0 3 0] gift, 3ft$«8tBK<D%lft<Ottat(d\ W# 

m5tm<r>mmcfs^r, mmm-<Dm^m\ mm 

[00 3 1] &*5, »5E©HSS<DBfll©UiW*>e.we^ 

wto (g) 71jM ( i ) ©^©^ext*^ 
[0032] (g) §mm5nm8mm.<Dmmas^ 

(WfflM?^ FW»Ofl«B*fflV»T»lB*iBiJjB-r*C 

[0033] (h) m&msnms^mvmmcts^ 

U TtufB&g^JSte. te¥i*ffi«©1f W^TSHJ* 

«*fflv^TBm**j»r*ct^fcr*iiH»flui« 

Mo 

[0034] c i ) m&m 5 7iM 8 fstwmaiK *5t* & 

[0035] «±Ka'«fc*»Pi©H«waasEiiti=i:>' 
tr a - # * fij « l t v 7 h * x 7 \c * n m? 3 £ t fe 
pr«n?*o» tftAbt, w*JS9ieico*3ic, war 
m 1 7!;S8 co^^-rn*^ l JM2«©H«$aSgg©;&^© 
© mm* 3 > tr a - * t- H3i s -a z> tz & <d 3 > \> * - z 

[0 0 3 6] 

[0037] si icTjk-rmmwMmm 1 wm^-f 

3) *fT5^:h5'y^>^i&^84, Rt>\ K£ 

XhMIEittS Uf'?7"S4) «rfr^SaS^IS5i;»3« 
fiic^nSo WT. ##©tcoi/>T^t*61»cSiH^-r5o * 
*5, A^JB^x— ^*RG B^-^^LTSdA^ ffeO 



(5) 
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[0 0 3 8] MSfg2 Uf'^Sl) tCOl^ 

[0 0 3 9] A^^tflsjnactt, 0y*tf. 10 



B2 7RtfH2 8fcA*>f:/©B«0J*5Vro B£^:/ 
k«S*tl*B«H:. A*>f:/fc:«ffiSntt:fro;feB« 20 

[0 0 4 0] B 3 fcWiE¥« 2 ccic 

*rws#a 2 ttm t x h y 9 a - «fbH&#a 2 
&m^®2 3, ^rnnm#!H#a2 45^^^!? 

h(i) = (f(i+<S)-f(i))/<5 (i=0,l 
[00 4 3] Zl Bftay^« lx-Ob255- 5 *>> 5 U"<A/* 30 

[0 0 4 4] «fifcXh^A#rffiffcLTV^&V^§'& 
©fflfflcov^T. B7*#BBLTBMirr5o- &JBBh(i)tf 
V-f^X0255>i>QOU^;l^«^ttX-^y^S 2 1 
->S 2 2^S 2 3~S 2 4->S 2 1 <D/l/— TWHtOiES 

(i)*^5X"e«Sf(i)A < HfflthlJ:t)**l/>Q>i>X<0 
L"*;l/«#T?td\ Xf7^S2 1^S25^S28-^S 

2 i©;i/-^«0jg?n i tff*y^yhsnsK» 40 

f(i)=Thlk&££: Wfy?S2 6, Ye 
s) , WOi^l/^I/X^LT^ffi^n 17*7- y 7 
S 2 7K 7f7/S 2 8 J: 0 tl*o ^<E> 

Xf7^S2 1->S25^S26-^S28^S 
Thl=C*N 
Th2=f(i)*D 

fib, C.DliSK 
[0 0 4 7] *-r7tt^S2 5fc*5l^Ttt. ®gt:X 

h?7AiXft:M&#B2 1 (cJ:0*ta*nfcU^Y so 



K »*t^hy5i*a*Wa*«2 2atf«i«giJBB* 
«*ttl¥«2 3T**o BB^— *fctt^NyyilMi»fc 

r>^/l/* * 5 TSi 5 tifeBB-r - * *Exif^<Dlf ffi 

BBt*- * fcWBL fc * *f ^WJfefc Wffl RllftftflWB (ft 
jf>xho#(ooN/OFFflWB*) *M#i-*fca&©#sri»s 

£o >-f^*S¥a2 5tt, *#a2 1-24tJ:DS 
B*nfcfllBfcB^if^T«IWfcBBO*^^*WBr 

[0 0 4 1 ] **\ »*HXh^5A^BffcB3e*«2 
AWBSlcBiK'rftAiJcilBftrSo WtXHf? 

A-«fkW3e#B!2 ni, wst^h^AoMSttft 

¥at**D, f ©J117 n-4B 6 t^to- 19 7 R[f B 
8 tt Zlffi{ t L T V ^ ft t HXh^7 A & tf - ffiffc L 

Wfitxh^Aic»t-«fflaoBiwcDrc«)(O0-e» 

[0 0 4 2] CCT% BftfcXhy^AfcftttSWftU 
**;l/*i(i-0.1.2....255)* U^<rt/i<DBfi*f(i), £jBB 
^rh(i) ^-T^o h(i) ttJKT©ST»»**l«o 
,2 255-<5,<5>0) - (1) 

2 1 <D;l/— yXtiXx-y 2 2->S 3 0->S 3 1.->S 

3 3->S 2 2<D?V—7t>m*)m2ft i W^U^^h* 

ns/stmstf, f(i)=Thii:asi: uf77S3 

1 , Yes), ^OBf <D i #1^71/ Y 1 fc LT^m^n 
[0 0 4 5] »*HXh^'-5A^-ffiftLTl/^i&&(0 

tf, — SftLTl/^*«**cH:B«f(i)tfB»nil*j«fl!) 
B«T^BEh(i)*^^^X^|Rl*C.%»fciij!rab. h(i) = 
-Th2 (Th2«Bffl) Uf-;yS2 3, Ye 

s) , *O«<0 i Wl/^l/Y 2 i LtttHiSn (Xf7 

3 5) . ifil*»7t*. 
[0 0 4 6] &*5, Thl.Th2«. ^^S^tC cfc r> T^tB 
«n«^BftJfe$v^Kb«ay. mtftXh^AO 
«BftB*Nk ITMlc * OttS-TS CW«* 0 



(2) 

1, Y 2 ^t^S<Ol/^?X' k L> U^VXfcl/^ 



(6) 
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Xf7^S 5 1). X-X ' ^Th3CO^-&iC ~@ft LTU^S 
4, X-r-vT'S 5 5) „ 



ar«a*»»<oaiE«aiB«M4, saex h 

7 A^Jgg Ul^S 2 2 «»a tXh^7 Z 



Z = (l/N)Z((Y0)/ave(Y0))/S(Y(j))) A 3 



(3) 



a, Z(Dfttij=lA^NlCOV^Tt5 0 £/c, ave(YQ)) 
«Y(j)<D¥i3#, S(YO))tt«P«MTfcS. 10 
[0 0 4 9] Z>0O«^, W«k^h^7i»«H9te 

Ts |iMg20*-f7%£¥g2 5«> ItBJnfci 
aztf 0£t>*i£V\fr¥lJS£L (04, Xf 5 

0Wj1.tf)tai*l9^L, ^OHfii^SZJb^^TVS 

& L < « 

«*©»a¥*5ffi/*^f*©«spFiSfa > Th4 

t> L < 14, 

*j*<osa*jfete / mmttoym&tp&m > Th5 
t l < (4, 

M«©»a^^fit / s¥ft<o®s^*<a < Th5 

[0 05 1] £fc, tuiScDJ; 5 fc, mmf-flcMBtt 

m^mm t°%%>£. o %mmmm l t ^ * a & «r, ^<d 
Biis!«*#gg-r s a 2 (Dummmm^m 2 

4CDSfJTfeS 0 a»3t^~K»»» ft 

5 4, Yes) , XtlWWUDZ-JzfttAf^yictflfe? 
S (04, Xf'?7S 5 8) o ^LT, X-r-y7°S 5 1 
~S 5 4(0l^-rn©¥iJ^fffcfiStjiL*t,^^tC, 

•5 (04, Xf77*S 5 9) o 
[0 0 5 2] a»Jfre-K»», ftna&e-K, 

•y*-xe-K<Dlfffifc?iJfflprc6T-&5 (~>*y*-X so 



[0050] Mm<r>v&m®tm^tmw<Dm% 
s^awBcaasw^fct., «atxh^AC4/^> 
xfi^^LTv^vfcsf^Stts,, ¥U^¥a 

TO*ffi^SCi*<-i?t5. f LT, 2 <9£ 

^^Sfg2 5(i, Tie (4) £©*fHsjj£*fr^ 

(0 4, XT77S5 3) , .*fl=3Vritfir-r*i:#fcttX 
^JiSfiSO^-f'^A^-i'yfc^-rS (04, Xf7y 
S 5 7) „ 



- (4) 

[00 5 3] Xf77*S5 1, S 5 2<OipJ^4WatX 
[0 0 5 4] £fc, kXh^5A©J^KW^Hct,, 

i=r> ®ab^255^e,«a*awLrv^, a»«a 

^ i <O3§a;&z(i)(i=0.1.2...255)£-f 3*§-&, N = Zz 
(i), (fPt4i=0.1,2...255, IC-D^Xt^) fc^t, 
fW h^^>ht4(0.5*N)/100 ^Zz(i)(i=255,25 

4 (Dtmictz) tztziom^mt-rzc ttfT-z 

So 

[0055] m^m.2<Dn-^'mtu±.(Dumn3i.\c 

Rg/££n3kOT*t4&<, rn^h^XMilElcioTPg 

[0 0 5 6] #tc, ##iffi«1f$8<gt§#a3 (0 2, X 
T7/S2) KO^TKWTS. W^«1f^fflf#¥IS 
314, *iJ^#IS2t«t»3W^^nfc^^y{Ci£i;T, ^ 
-<7^ F^^>hcD^O/c46(D^ («S^) CD1S 
^^#5, aT, A^-t'^<D«^i:B^'('y(0^#i:tc 

[0057] s^r, A^-r^i:¥ij^*nfc«^tcov>T 



(7) 
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[0058] XT77S7 i ■. xt>mm±t¥(onm.^7. 

[0059] Xf7/S7 2 : iffi«(D*55)^*aWWtcW 
U > (Scene_M in . Scene_Max) £ g ffi T 3 „ T & fc> *> , 

^ftlftli't F— ^-ObScene.Min, /vf^ V 
4W>hScene_Maxfc-f So fcfcU C ^ — 

2 (M««Sl%) fct-eijT-ifcfK ^MRltgT-S5o * 

i:W-<;l'2 5 5tc/-fXtfcDD^/c#K ft/hl^rt^ 
U 8*1^1/* 2 5 4 f?Z<r>tf— flgtcifi: 
[0 0 6 0] Xf'^S7 3 : a«<D**^*SJ*fl*Ilc^ 

((R>240 && G>240 S& B>240) && 

[006 4] ^tc, B*W:7fc«£SttfcAaH«*©« 

[0 0 6 5] &*5, (5)5££*51,>T«\ RGBflWH*flJ^T 

* (Wia(5)5««fOBB*2 4 0, 1 0) li$aSf£cD 
Bft* tfi7J f 5 fA-T X£>!|$14^ tc ft> C TSStt^M-T & 

G if©fe1S««rfflv>« c £: fe T* £ 3„ 
[0066] ^JtC, ^"-l'±5-y^U->> ? IS^#g4 (B 
2. Xf7/S3) tO^TlitS. ttftfflttflHBSI 

[00 6 7] M^h^VKO^T'fel!^ *t#i 
S«<DR . G . fc: X h A IC *5 V ^T»7C U^/l/fr e> <75 

5% £ * -5R . G . B&* <D U^/KO^P X'WlX<0 Is^folkf ^ 
7-f hRangeJlaxtf 3» ~>-V F— >7"°-f' > h tC 



12 

fcf , SceneJIin t SceneJIaxOfS^r 4 OCDE#fc:5xfiJ-r 

01 i te*F{tw**-ro «t>u^«osv^g:^3 

[006 1] Xf7yS7 4 :±OXr'y7'ti#/c Tfi 
S 7 4) o 

10 [00 6 2] 02 8(C^UftSH^-M/-HKl» 

/c&V\) *>P.Ta65„ Sfc, x-y^fflSS<D*igE;&3&e>fr 
[0 0 6 3] cct\ Sl^jaefeiii^iti, *©feis# 

20 (R,G,B)#, flllpUf. 
(|G-R|<10 && |G-B|<10)) . ••• (5) 

fiitfO . 5 % tC*t -T 3R . G , B& ^ (0 U^I/©tf»T?a'hO 

-V F— dW^hRangeJIint-TSo 
7l/*7< vT'ffi^Snfcili^a 0 U-<;k 2 5 5 

30 V"> 0 

[0 0 6 8] CcD^^tc, M^h^^hOS^ 
i«StXhy7Al?«*<, R,G,B#fe©tXh7' 

i6tc, F-4-^-('>^^i^S*1f^^0^fflV^T^L 

[0 0 6 9] **5, ^T-^-y^b^^O^^^^- 
^ (ISIgl%) lZ-mX'3b*). iSSX£L»«. $ 

«»#s 3 c*ora»r 

[0 0 7 0]St, fflS#®5 (02. Xf77"S4) 



13 
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jSSOHjH 0=1 .2. • • .N-l ,K)(DMmm*Yin(j) t 
Yl(j) = aXYin(j) + P 

a = (255 - 0)/(Range_Max - 
P = (l-a)-(255-Range_Min 
((255 - 0)- (Range, 
COO) - Yl(j)/Yin(j) 
^LT, WHl«tlfc«iE«»CO(j)*fe«»(Rin(J) .Gin 

(RlO).Gl(j).BlG)) = COO) • 

[0072] H±KRbftiflmi i «\ aatft 

«BfcLT*3W-Sci:t>. ffi<attffi<DS&&&«B£ 
[0 0 7 3] 0 1 2 fc^31Ii«JfflHS/X-r A 1 0 1 B\ 

i o 7i:aja«sfc*^45o cctc^-r 

WITH*, ^22«§§£LT. 0 4. t^*;!/* 

K 1 0 9. M9!jIB«0/£«><D^n— Ff-fX* 1 0 
8, 7nyKf-fX*H7^7l 1 1&£\ "f-^^-f 
a ^7A% 2#lB«S*lfc C D - R O M*»!*8l*fc«> 
(DCD-ROMK7^^1 1 0. 3>t?-L — £ 1 0 7 <£ 

DiBa^m^-rsfefto-r-rx^u^ i 1 4, :/u>* 

1 1 5ft£**TfS 0 Sfc. ^fAl 1 2SD^M 

i 3 £>n>t?^-£ i o i JcSgt^nrv^o 

[0 0 7 4] ra>tfzL-# l 0 7±T?»fl^*H«Uflg 

i i etciofflaonfTA^JWsn, i&wcjsu 
tr^x7WF7^i i 9 tmrnisPftfecommmm 
zmnrzo ccowmmmTyv =* > i i sic 
a, ^ i nmmamw i oatg -ch 2 fc^-r«rai# 
(TO ^3>tr^-^ 1 0 7 ±vnm?z>rz*b<Di$jE7u 
^7Ai 1 7 3B«a#i&*tiTt^*o mm&mTyvr- 

Z/*>\ 1 8TB«»a«:fT5Wfc, MiE^a^Ai 

>r K5-r^ 1 1 9^itf^xyw 1 1 a ic&jjz 

*U 65WJ/'J>* H7^1 2 0*^LT7U>* 

1 1 sfcttirtsnso 

[00 7 5] 4*5. CCT^B^®Ii^X^A<D0!lT& 

S7yu^-^3>tcMiE^uy^Ai 1 7tmmcowt 



swau *nE««coo)*(7)aK:j:o»a-r*o 

[0 0 7 1] 



Range_Min) 
- O-Rangejiax)/ 
Max - Range_Min)) 



(6) 
(7) 



nfcfe^(Rl0).Gl0).Bl0))*?# ; So 

10 

(Rin0).Gin0).Bin0)) - (8) 

7A1 17 tmmcomm*. ?v k^>t^ i 2 0 ^ 
f-YX^w K^-r^ 1 1 9, ssv^i. 1 1 

5^xyw 1 1 4icmm?zc£t>a]mT*&2>o 
c <d cfc 5 a 3 > h 5 x h m ie (o it » « fig * n > tf ^ — 

20 [0076] <*sse«2> mi 3i±*$£w<Dnmmz<D 

fAtta»<0/^V3> (PC) 13 1a, 13 lbkfflS 
(O^V >^136a, 13 6 b*tU ffiS<D'*Vn> 

<DH«ai*^X-r Ati, U >^136a, 13 6b 
fc»£Lfcffi«a!Ul«SBl 3 2 a, 13 2 bki!*-3o 
[0 0 7 7] CCOB^m^Jv-X-rAtC^oV^Ts 
V3> 1 3 1 a T^U-^^^iJ >^ 1 3 6 a^rjl^ 
LTtH^ig^^A^-rSfc. W3>1 3 1 a»Sft« 
so ««r«&if LT«?)iiSnfeIB«x-* J f>#«D T P 
V7 h^fltStlfcHflS^-^SfflflWW^B 13 2a 
ICiMSo B««aS^Sl 3 2a^ £&nfciB«*-r--* 
On >/ h ^X h «iE«ya*fTo Tfr 6«»(Dffi*a«» 
C (^TV) , M (v-t£>£) % Y MXD — ) . K 

U *n*7U 1 3 6 ate^DffllMS-SSo 
[00 7 8] m&H&m&W 132a, 1 3 2 b li 

jS^Scfcdtc, ■««S«B1 3 2 a, 132b(04» 
40 ffi^V3Vl3 1a, 1 3 1 b±T*W)ft-?Z>7V>2 

^t*»LBD©«K*^>*136a, 136btc 

[0 0 7 9] SH»iaa^Bl 3 2 a. 1 3 2 btt. fe 

3 4 mm^m 1 3 4 -p«tB*nrc 1 *<—i?&<Dwm 

[0080] 33a, @i 4tc^-r<fc-7 

50 tc, 3>b^xh^iE¥Si 50, mmm&& \ 5 is 



(9) 
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xs^m7—f)vw&m \ 5 2frp>n§fi££n3o ^>h 
5x btiiE^is 1 5 o«, mmrnm i <Dmmmm»m 

[0 08 1] J-XT. ^V3>l 3 1 aXttl 3 1 bfrS 
RGBH^-^^iS^JflS^l 3 2 a tc^iO. CM 
Y KOEPRiJx— ^IC^UTyj ^136a TiS^ttl 

^•t^^^jicl^ H^jaas^i 3 2 aic«it$ 

[0 0 8 2] R GBWBtf-^tflMliB 1 3 2 
atc^e-nsi:, fiSI#9i 3 3(7)n>h^xhffiIE 
fgl 5 OKfc^T, ^#S2t<fetiiS^cr)^-i'7 p 

(A, B^^y) fiJ^^tlfe^-r^OSU 

tciam.mm<D^ mtfummmm mmm^m 3 tc * ^ r % 

[0 0 8 3] CCT\ fffltns/u^^ctotss 

l£g&3o <fcoT^ 3>l^Xh*iIE3MSl 5 0a> ffi 
(CCT1il36a) icM? 

( 5 ) *s v « t ft&m&&mm*i£m. l t<, / <^ * - 

K = a -minCC, M, Y) 
C 1 = C 0 • K 
M 1 =M/3 • K 
Y 1 =Y 0 • K 
[0 0 8 6] ftfc, MMSttT, H^-^T'fi 

T'#5o 09* tf, MiE«»*:«IHiMMB 1 5 UciMtK 

tc« LtuiB ( 9 ) 5£t?&se«*?tv\ ? 6 icaaifcao C 

MYfl»fc»**.fcfT3o C(0^M*tl/c^*U 

[0 0 8 7] «±©*5fcLT*BMiMMBl 5 1ti0 
CMYKtcg^^n/iEnBiJ-r-^fifiSia^Sl 3 4 icSS 

i ^-s>#-roH«e«#a 1 3 5 ic-esteti^nso 
c(DQiMwmtf7v>* 1 3 6aT*engij^n?)„ 

[008 8] W±«C^K LfciS^SaS^g 132a. 1 
3 2bt±, J4j5:Lfe-'N-K'i/x7'^i:bTI|3K-r5C 
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8 ic&mt 5o ttfeffitttil «R»f9 3 ttttfeflU 
«1f $8£>ffitf# JfflScDKitciSJE^ 5 - £ t— 7 J; 0 

[0 0 8 4] feSgl¥IS 1 3 3 te*VT» fe^«5 

x-y/HEtaw 1 5 2 iciEtt^nT^sfe^&^-TVb 

3£3o ffimtt*ffi 1 5 1 T{±, ?(DlS??nftS^If 
-^•;l/£0^^'jTyy<DA73RGBt«L, tSyrtS* 
t'JvyrfflB^HiU R G Bi§r — ^5:CMY K 

[0 0 8 5] CO^tn'^MFIIi, 01 5lc^-r.t 

*ra«S©:fc{*BI«te#»JU Xtt<omm (RGB) *5 
ttSHi2MIP«:3Ri&5fc«)fc:, A7J<Dffi*l (RGB) tt 
dty:fcfrf**»KU 3S&2nfciD5r{*© 8 j&D^&ta 

CCT-m^lBPti. C, M, YffiK^tl^ntBSU s 
IH8WK:ffiffl*nSA*35iai±OflS« (RGB) tcti, 
SlBg<DAtB73 (L*a*b*, CMY) <DBi«*SlJ^L 

RGB (L*a*b*) ICfcfrsC, M, Y©ffl^46^ 
^LT$5 0 '?U, CMYfi^iu 0>RfcTFfE(9)5£ 



- (9) 

>*136a, 1 3 6 McSS^MyC^fcnJtgT-ifcSo 
13 1a, 131 b±X'W)V^r^yV F^-f^lC, 
SP1 5 lO«ggc0ip. flulB (9) S<DC, Y, Kf-^ 

&m*T-<Dm&kzfv >^ K5-r-'^fc»fc«, (c 1 , 
mi, y i , k) T-t"\(D^wimmt,*7'v >?micn 

[00 89] CCX\ lfttoyjVh^-^tci^H^ 
*7i?jLi? hobjectl,object2.object3 tfli ^)0^/•'T^• , 
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3cfc. £mm»(D*7z/jLt7 hobjectl,object3COP^T 
t-^tcMIE^^S^^/c^, ?«P H ^^g|5l 5 IT* 
ft^^nfc^^EUV'^W^x^ hobjectlffl 

mmmm 132a, 132 bicmzi&^tf&z mm? 

•^-f/Stc^^-f Sif^Ctiu I CC (Inter Color Cons 10 
ortium) Tl¥ft?ntt^f/WX • ^D77^^ 

tt*mLTfflv^«j: 5 *««fc-rs c ^ 6 we**,, 

[0 0 9 0] OI*ffil3> HI 7tt*SM80*ttiffl|3 0 

[oo9i]0i7 tc^Ti®05>ui^2 0 1 a, mm 

0.»»*liE*fT5 fcOT*. £— £>TO£#©2 0 2, S~ 
OM#g2 0 3. &t>\ fflS¥S2 0 4^6I«Stl 

*W5£T*«yi (HI 8, Xf77S2 0 1) «t^¥ 
ST^Sc Snco¥iJ^#S2 0 3ti. »-OfJS?S2 

0 2TD^-r7 p -e^v^^^^n/c^tc, Buffet* 
$>z>frmi£?2>mm mis, xf^s 2 0 3) *tr 

5#ST'»5o 5ai$S2 0 4te, |g— <DW3l#S2 0 
2. SlO¥iJ^¥g2 0 3T«S«/-cII»(0*Y7t 
ffii:3ilB»ftl»il*iBra*fT5#«^*»). £DJIte 
Wfctt* ^^7 p tc|SCfcPgpffiiE-r--y;b^^L (H 30 
18, Xf7^S 20 2, S 2 0 4, S 2 0 5),^<9 
t— ;//l/£rffii,>T. @^x-£tcttbl^§iffiiE£i5S (H 

1 8. Xf7/S 2 0 6) ^rtT-9o 

[0092] «t\ mmmmmw2 0 1 (D^etcoi/^ 
TB«i^Kwr«o £*r\ s-^jsfS2 0 2 (hi 

8, Xf7?S 2 0 1) KO^TSfflTSo a-ows 
¥92 0 2m ArtHtttfiSSttHf* (D*^:/) 

Y = 0.299 • R + 0.587 • G + 0.114 
[0 0 9 8] Xf'^S 2 5 1: mTsT-vfX'fttisLZtl 

> ? (Scene_Min,Scene_Max)^:5jci6^o =^{*Wfc:«\ ®ft 

K-#^>r-Scene_Mint-t3 0 £fc, 6 
Jigi5ig**i6, *Offltf«^(D«*tf 1 %lciLft 
b^;l/^/N^^^ h^-r>hScene_Max^t*^o 
x^^;l/^7^^T^^^n/cll^J:0b-<;l/t 2 5 51/ 



[0 0 9 3] Si C0^}£(C*5V>T«. 0 1 9 07D^ 
t<DmR&m*fT5 (Xf^S 2 1 0) o 02 7<Dffl 

fto«^ 03 1 <d& o icmmftm-wftztiZo 

>hb (Xf7yS 2 11). W«ffi«^«*tf70%W 
±©H*tfiffl*S&feiteiffiJlS* 6 tf D # >f y i: fiJST S 
(X-r-y^S 2 1 2) o iMIftBfeftiHJRi: 
tt. (R. G, B) tftSlB (5) 3«*S6/c:-r 

So 

[0 0 9 4] £2©7jffilC*5^T«. i2 0O7D^f 
H^Ofc^Vh*^ Uf7?S 2 2 0) o 

0«Atf7%fiLtt»*D, fro. igSSfififeftiljfSlcD 7 

S Uf7^S 2 2l)o 

[0 0 9 5] &lC % *ZOW«fa2 0 3 ®18, X 
T7^S 203) tCOV>Tift0^*r^ o <l(0*Zl<02pJS¥ 
152 0 3tCfeV>T«, m— ^K#g2 0 2TD^>ry 

«o-eo««H 2 8 tc^bfcami*- b Ymam&v 
[0096] mzL<o^m^m 203 <ommy a^i2 

[0 0 9 7] Xr77 p S 2 5 0 : A^®^^Oi5S 
(R, G, B) fr&&Sfc£D#*&nSo cn^SufB 

B - (10) 

2 5 4 %><Dtf&\,\ 
[0 0 9 9] Xf7^S 2 5 2: B«OfcfrT*ffl»MK: 

HiJ X x ^ -fT^tbtc is -V H— V hScene^Min^ 
hScene_MaxC0P^^4^f»J"rSC irtil 
HI 1 tcm^Z>£olc, 4O(0K^0 f 1, 

2, 3fca?ffrs 0 &ftotfmmicm^ftifiig£%: 

[0 10 0] XT7^S 2 5 3 : A*J®{gUc*f U fuX 



(11) 
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*£»¥ttfl« (B3 2(DBffitt) ©T^B&fcBUiL 
TJiBU BBBBOT'lSBfiO^J&WfllHB©^ 
BBiOfeffi^B^K: fcBttWKB 

^-r^tws-r-So cc-vwmz&^itTzm^ mm ™ 

So 

[0 10 1] E^-C^lcipJ««n*B»tt, 
BfBSBB, ii«fflKOSHi^SH«*if-eSSo F 

*v\ naa)tJM^.©js»}eiBflw>, iinrB^oBjEHB 
(mtf 0 2 9 ic^-ra^) , m^mm<DmtaT&mm 

fcHT*a&S„ 20 
[0 10 2] CCT% «— 0«De#JS2 0 2T'Xafi^iS 

±5L-ytls>zS*Wlii-rZ>t>\ Cfttt, BttJ^JEfcJfT? 
ot»j£i2:SC£T»&t«¥f*fc©WS£B{£*#fr 30 

[0103] &*5, ±ic$mvrzwm2'<-7(Dm7£9im 

SKtett»3fc:|ffl5l**fT^T*>fiv\, £/c, BWfiG 

t)\ mm&gmmwm&mmmzi z r g b tm©&£ « 

¥S2 0 3tc*3l/>T, BS««*ffl^TKft©ft*PT?ffl 
fO(x) = {(x/255) A <S} • 255 

[0109] mc, mtEnmmm&.7—7)\>*m^Tm 

SfrSfffl-fS Uf'y^S 2 6 2) . UttWtfcJu §!& 
©BBBIE-r- ^l/fcffl^T, ^nxf7/S2 6 



20 

(ME (5) a*<oH*) *>2-J7mm#-<r 

gtcJSUT^EWC'&So 
[0 10 4] Sff-©¥iJ3£#fig2 0 2K«fc4!pJ£* 

u-^©jpjStt**A*r*fc«>orae3i6«iE*-j<o«i: 

U Jf ^n%V->^-&tCfi^-©|iJ^S2 0 31CJ:§W 

%.mm ic wtt s * -5 &bb t -r s c t 1> bibi? & 5. 

[ 0 1 0 5 ] &tc, 5aS¥© 2 0 4 (Hi 8 OXf «y 7° 
S 2 0 2, S 2 0 4, S 20 6) tO^T> I2 3©7 

[0 10 6] Xf7/S 2 6 0: g{ii*iIE»&3Efii*£ i: 

jE«*ft^r « fc*<D«s«-e* 0 , mbbb t tt«iE* 

MBTSBlcttJfirSBBTa&So TIBtcS£oT^T<D 
Bift* C02 B*£lc« 0 WS„ 
[0 10 7] »S*'«?*J:Ot,WS^Dii'f^XH;F 
*-T:ftD*a- (H 1 8£DX^->yS 202XSS205 

tU Sfc, «BBttRtft£¥ttBtt (oSOlift^ 

feWl^Eit-rycUH (0 1 8©Xf 
•y^S 2 0 4) fc*5^T«, »¥ttffi««rSmffliESSt 

T*i&S„ 

[0 10 8] Xf7^S 2 6 1 ~S 2 6 4 : Xf 

•y^s 2 6 1 ic^t, naiffiiEa^^coif^ m 

*BjVB 1 ©MB J: 0 /J" * v ^ * t , "D ^ ^"ft 6 SB 
lOHf5£B*SMHBfcL, EXttF^^^aBarBB* 
*fii^fflv^Tlg 1 ©ttBsa-eWffiLfcfflfcSMWBfc-r 
So ®«**M^lglOgHiJ:'3±^<|g2cDI8filJ:t) 

ffl^TB2©w-»ic-p»aLfcB*»JHBfc-r*. wa 

**B^B2<DBBJ:>)^:tV'«^c«, if©^-ryT- 
fcoT&SII2©m£(i*SJ}8{ii:-rSo ^LT, ?*^L 
fc«iEB«0«HIHB*fflV''T, «M«OBW«iE-r-^l/ 
fOtofcmS-f S Uf'^S 261). 

• (11) 
^LT, BBffliEaoBB-r-^OBRoj: 

rc (osob^255^sxfc) ^fpa^tc^L, 
w^e^fii^»m-rso -r^t)^, kfaotgiftiiii^ic^ 

L, #a^cri:lci§fQLfcfefig^og^:lx-<;Hj(j=i. 



(12) 
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Oave = Z (lj - 255) / K 

coiio] ^*5, w®ffimcmt%mm%LMtft\mm 

Bfii^fiJi^aiR&NtfSftBfftS 

[0 111] Xr-y^S 2 6 2 X'PSIlo^fttfffF^ft io 
fri/^Wg^ft/cif *iIES<5 < &3<fc ? ic 
Hffib (Xx-v^S 2 6 3) , ^(DffllESaSrffl^/iPg 
fHHlEx-74/f i (x)£rfF/jStb (Xf7 7°S 2 6 4 ) , 

62), copgpMiEx-T'yi/cDiiftJaaapgWo^n 

C10) = Y2(j)/Yl(j) 

= fn(Yl0))/Yl0) 

(j),Gl(j),B10)) ^l^t> m^l*7-fl^(R2(j).G2 

(R20),G20),B20)) = C10) • (R10) 

W±iKH^Lrciii<tSttS^e2 0 i«\ Suibfc^e^b 

TfUgtT 5C£&. ffi(OSf§^iffi^)A^Mi:bTI|31 

[01 15] vy h'i>x.TT*mm.-T2>iB'&ic'z>^xmi 

^Saa^X-rA 1 0 1 £*5l^T. n>fc!rL — 2 l 0 7± 

■eiti{ / F-r§ii^ST7 p, j'>-->'3 > 1 1 sic, si 7 
tc^bfcH#saa^H2 0 1 (omm m 1 sic^-tym 
#m) 1 0 7 ±T*mm?%rci6<DffiiE7° 30 

^2*1 1 7T-@i^T f -^(c«-r§pgpMiEiaa^fis^ 

1 1 1 1 -UcffiXl^nfctK y 

U K^-Y^ 1 2 O^Lt^'J 1 1 5 IztiitlZ 

&ntf, mmytuf^L.! 1 7tiBi^(D«^. yu> 

*K^>fV<l 1 l 1 9 X £3 

Wi, ^'J>^1 1 5«f-fXyH'l 1 41CHS-TS 40 

[0 116] <Hfigglj4> 0 2 5«*fg(E<7)!y|60iJ3O 

■rAliH&O^Vn^ (PC) 2 3 1a, 231 b tm&. 
<D7Vyfi23 6 a, 2 3 6 b£:WU ffit<D^V3> 



- (12) 

7-y ^S 2 6 2~S 2 6 4 Wlz-^CfeSPS^MlEx— 
^KDMSfMS^tB^JPT-fc^) „ 02 41c, 
cDPgliMlE^-TVbfOtoi: 1 lelS£>S«T&©PgSS«IE 

TVl/f l (x) ©{RJ^^-To 
[0 112] 7.7-y7S 2 6 5: J^±<£)^/l|j|lc J; tH# ?> 

nrcs^?oligil^fiEx-^^fn(x)^fflv^T, \-hmm 

lc^bfe^«l^tT-5o CCfii A^B^RGBx-* 
tc*f-f3feS«S!tcc>^TiaH,E-t3o 
[0 1 1 3] A^H#C)i^S{ilYl0)0=1.2 N, MZ 

ummm cwu, mpffiiE-r-y^fnCx)^.};?,^ 

flHDffi^®fiffiY20)^«U PgPffiiE^iSClO)^ 
- (13) 

0).B20))*t#So 
[0 114] 
.G10).B10)) - (14) 

mthtl-y^l,^ &7V>$2 3 6 a, 2 3 6 blC*f 
JCbfeiS^5aSSe2 3 2 a, 13 2btix5= 

[oi 17] c<Dmmmti^^y-ncis^x. m%.&^ 

Vn>2 3 1 aWU-^tf7'J>?2 3 6 a.;£:3iHR 

brm^m^A^-r^i:, ^yn>2 3 1 aimm* 
mmt^ELxm^^txrcmm^-^^mD t p 
V7 hT-{ / pfig$nfciii»7='-^^ia^5as^a2 32a 

a^5aS^S2 3 2 ati, ig£>n/c:B<i*-r-# 
» , M C7-tf>#) , Y (-<3in— ) , K (7-7-y 

?) -NtDfe^jaa^rff^TaiBtj-r-^^^cb, 

£:/U>£2 3 6 a tcJM 0 01BiJ£-t£5o 

[01 i 8] &*5, a^saasB2 32 a, 1 3 2 b« 

3fcibfcgBi:bT^£nTl^Sa<. mfc*0S{*ff5tc 
^5<fc3tc, a^jaa^S 2 3 2 a , 2 3 2 bcD3>*8 
^Ay3>2 3 1a, 2 3 1 b±TWji'F?Zy°V>$< 

'VcnmLftV<Dl&mZ:7°V>Z2 3 6 a, 2 3 6 blc 

[01 19] #B^Saa^B 232a. 232b ti, 

fSfg2 3 3t> fF B iPsaa^Hfia-r2>JSH^2 

3 4t, fiSB#|g2 3 4 T'filS^nfc 1 ^-i?tt<DWm 

w&*-8fmc&m-r2>rztb<DwmMm^&2 3 5 

[0 12 0] feS^#©2 3 3ti, 0 2 6tcjjVr<fc-? 

ic ffliEsaa#iS2 5 0, mmmm^2 5 1 a«Mi 

x-7\>Het§gB2 5 2A^«^n5. SiE©a^S2 

5 o«\ Buie*^J3<Da^saasB2 0 1 tisibm- 

©¥IJ^S2 0 2, lr©fi|SfS2 0 3, Xm^&2 
0 4 1C, IS^^5y-^^-y;l/2 0 7 tfF^ggs^- 
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[0 12 1] J^T, t^Jnz/Z 3 1aXB2 3 1bfr6 

RGnm&7 : -2?kmmwmmw.2 3 2 acaso» cm 

Y K<DfWJx-#tC^&LT:/y >•£ 2 3 6 a T'H«ai 
*f*«^*WK:LT. SHft*219&B2 3 2 alcfcttS 

[0122] r g Boiinf- *tim&9m&m.2 3 2 

alc&£>nst, fiS«#S2 3 3 ©If EOS*© 2 5 
Ofc43V»T\ tm-Omtt&Z 0 2, 2 0 3tcj; 

[0 12 3] ClT', ffiffljnS^'Ji'iftioTSl 

tcg^Sc *^r, ?fiE5aa¥iS2 5 oa> ma^js© 

(CCTHi2 3 6 a) KITf 3/^*-#1f $g 
fcx-TVl^LTSitLTV^o SttWtcfciu huK(5) 

-ZZffit'^ 7)12 0 7lcmW5. 

*«FS»Pf— 0 8 fcfiHSLT^* 0 H-i:i2 
©«5£3M§i 2 0 2 , 2 0 3ttg^^7^-^f-7/l'2 

%m^&2 o 4 i,mmmmy—yjv2 o 8 fcGassnr 

[0 12 4] feS&#fi82 3 3lC}3^T, &£« 

7— 7/HB*»2 5 2lcieS$nTV^fe^x-7 r ;l/ 
©**»6«i*7 L -^'yl/*aHRLrtiiai»WW2 5 1 ic 
I5„ flMtt)(ff2 5 1 T?t±, fOlR?nftMftf 

tmmcD^^v^-yymm^mmL, RGBitf-? 

£CMYK©^Bij7-*Kg&U ^n«r«5S¥l82 3 
4tcjM5c 

[0 12 5] MHM**2 5 1 t^OCMYKtcaSS* 

nfcgiwjx— ^tijfH¥-iS2 3 4tc^|p,n, cct-wi 

£23 6aT'Enf5lJ?n5o 

[0 12 6] tU:fc!HKL/c@<S*$aJlgB2 3 2 a, 2 

3 2btt i&tLLrc^-h'v *TmwtLTmm.?zc 

>£2 3 6 a. 2 3 6 b icffl^&OC £ kRnjgTNfcSo 

23 1a, 2 3 1 b±T-16f^-r57 P U>'^ K^-f>MC, 
S^jaSSS<0tSH6cD^gPXti:— SP^rHg-r S C £ t> rT 
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S52 5 1 ©ffifjg©'*', (C Y, K) f-^Mi^O 
«fig*rU>? K5-Y^lc»fc«, (C, M, Y, K) 

[0 12 7] aufS^figflRJZlcgiSLTtttWLfcfc^Jc, 

1 > h x- * tc a nsmm* 9? y-<v ?wm* 

Sig^-*©^ ^k:«iE«»%f*««*riii«A!raa6 
12 3 2 a, 232 b ici^S^tf&S (B«-r— 

K^&f %J&qK:«\ I C C (Inter Color Consortia. 
[0 12 8] 

$ ft vjg^jft 3 > h 5 X h «iE*iSi-r c £ RTfil t % 
So «HC, /N-f5-f h#'l'>r-©i85£fCfe1f$fi*fl§^S 
c i: ic <fe 0 , pgpo^no* ft c. -T fefflSit t> £ c * ft 

hU-h«KB«, ^SB«ft^, «>*ftfllK«ia©a 

[HioiBuvftKn] 

[H 1 ] *SE01J 1 Olf f8.&7KT7a virmT'&Zo 
40 [^ 2 ] SlJifitfiJ 2 cO«aS¥)H^^-r 7a-ft-hT*$ 

[E3] 01 * <D$)ttm<Dmm.*7aTzra 7^11^ 

[0 4] H3«fOi"f7^SfaOi''f7]^¥IR*^ 
[0 5] 3M7t@^crjJEiStX h ^A<DgiJ^-r0r-$. 

So 

so [07] Si*fcX hy5i»^-S{l:LTl/^ftl/^-a-<0- 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the " 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A judgment means to judge whether the field in which gradation crushing by 
contrast amendment tends to be conspicuous exists in an image, When judged with the 
field in which gradation crushing tends to be conspicuous with contrast amendment 
existing with said judgment means An object domain information acquisition means to 
acquire the information on the field, a dynamic range setting means to set up a dynamic 
range using the information on the field obtained by said object domain information 
acquisition means, And the image processing system characterized by having a processing 
means to perform contrast amendment of an image using the dynamic range set up by said 
dynamic range setting means. 

[Claim 2] Said dynamic range setting means is an image processing system according to 
claim 1 characterized by using the color information of the field obtained by setup of the 
highlights point with said object domain information acquisition means at least on a 
dynamic range. 

[Claim 3] The field in which gradation crushing by said contrast amendment tends to be 
conspicuous is an image processing system according to claim 1 or 2 characterized by being 
an image field corresponding to the bright range relatively at the time of expressing an 
image for the information showing distribution of brightness. 

[Claim 4] The field in which gradation crushing by said contrast amendment tends to be 
conspicuous is an image processing system according to claim 1 or 2 characterized by being 
an image field corresponding to the brightest range at the time of expressing an image for 
the information showing distribution of brightness, and dividing the range into at least two 
or more range. 

[Claim 5] The image processing system characterized by to have a processing means 
perform accommodative gradation amendment to an image according to the judgment 
result by the first judgment means which judges whether it is a backlight image using the 
color information on the background region of an image, the second judgment means which 
judges the relative light-and-darkness relation between the background region of an image, 
and a photographic subject field, and said first judgment means, and the judgment result 
by said second judgment means. 

[Claim 6] Said first judgment means is an image processing system according to claim 5 
characterized by judging with a backlight image when the field which has the brightness 
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more than predetermined in the background region of an image exists more than a 
predetermined rate. 

[Claim 7] Said first judgment means is an image processing system according to claim 5 
characterized by judging with a backlight image when the field which has the brightness 
more than predetermined in the background region of an image, and has the saturation 
below predetermined in it exists more than a predetermined rate. 

[Claim 8] Said first judgment means is an image processing system according to claim 5 
characterized by judging with a backlight image when the statistical description value of 
the distribution which shows the brightness of the background region of an image is 
beyond a predetermined value. 

[Claim 9] The computer program for realizing the function of each means of the image 
processing system of eight claim 1 thru/or given in any 1 term by computer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the field of image amendment processing, 
and relates to contrast amendment processing of a digital image, and gradation 
amendment processing especially. 
[0002] 

[Description of the Prior Art] The digital camera is equipped with the 
automatic-exposure-control device for always keeping the exposure at the time of 
photography the optimal. Although there are various things in the exposure control system, 
the method of dividing a screen into two or more suitable fields for quantity of fight 
detection, performing weighting for every field, taking the weighted average of the 
quantity of fight, and adjusting a diaphragm, shutter speed, etc. is common. 
[0003] Generally as a photography scene of a digital camera, four of the followings can be 
considered. 

usually, photography: - outdoor photography of a follow light condition, and general 
indoors photography backlight photography: - photography Nighttime portrait 
photographyin condition that the light source exists behind photographic subject: - the 
photography of a photographic subject which is carrying out [ illumination / using a flash 
plate / photography night view photography:] self- luminesce nee on Nighttime and the 
outdoors. 

[0004] Moreover, "underexposure" condition liable to insufficient exists [ "it being proper" 
with proper exposure of a photographic subject, and exposure of a photographic subject ] in 
an exposure. 

[0005] the exposure control system of a digital camera each company - for a certain 
reason, although it is various, also when not operating proper according to photography 
conditions, a perfect thing does not exist, consequently the lack of contrast and 
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underexposure boil it occasionally, is carried out, and happens. 

[0006] Since it corresponds to the unsuitable contrast condition at the time of photography 
of a digital image, after searching for luminance distribution about all the pixels of image 
data, in upper limit and a lower limit, it considers that the edge where only the 
predetermined distribution rate entered inside is the edge of said luminance distribution, a 
dynamic range (shadow point and highlights point) is set up, and the technique 
(JP,10-198802,A) of performing contrast amendment is proposed. Moreover, in order to 
perform amendment according to a scene, the scene of an image is analyzed using a neural 
network, the remainder is made into an effective concentration region except for the 
concentration region considered to be abnormalities according to a scene from a brightness 
histogram, and the technique (JP,11-154235,A) which computes a reference concentration 
value (shadow point and highlights point) out of an effective concentration region is 
proposed. 

[0007] Since the automatic-exposure-control device of a digital camera is especially pulled 
by the brightness of a background by backlight photography and exposure is amended by 
minus, a photographic subject will be reflected darkly. Moreover, although a diaphragm 
and shutter speed are fixed to a default in the Nighttime portrait photography since it will 
be the requisite that stroboscope light shines upon a photographic subject, if the distance of 
a stroboscope and a photographic subject is too far, light will not arrive, but a photographic 
subject will be darkly reflected also in this case. 

[0008] Since it corresponds to the unsuitable exposure at the time of photography of such a 
digital image, the technique which carries out gradation amendment of the image data 
automatically is proposed. For example, a subject-copy image presumes a backlight image, 
the Nighttime stroboscope image, or a standard exposure image from the configuration of a 
brightness histogram. The technique (JP,2000-134467,A) of processing according to a 
situation, the technique of grasping a photography condition from the photometry value of 
a photographic subject and a background (from a backlight to a fault follow light), and 
adjusting exposure (JP,09-037143,A), The output signal of a center section and the 
periphery of an image pick-up screen is compared, and the technique (JP,7 118786,B) 
which outputs the control signal which raises gain continuously or makes gain regularity 
is proposed as the output of a periphery becomes large. 

[0009] In addition, exposure amendment means adjusting the photographic subject which 
has unsuitable brightness to a scene to the brightness suitable for a scene. For example, it 
is making bright a photographic subject dark to the whole, and the photographic subject 
with which the photographic subject's is dark by the backlight by underexposure, or 
making the photographic subject of overexposure dark. The exposure amendment in a 
camera has a common method of changing a diaphragm and shutter speed, in order to 
adjust the amount of incident light included in a lens. Moreover, a printer and a display 
mean the processing for optimizing the brightness of an output signal to the brightness of 
an input signal etc. using an input-output-conversion function (a line type or non-line type 
gradation amendment table) etc. Thus, since amending exposure and adjusting the 
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brightness of image data and the gradation amendment processing in this invention have 
the equivalent purpose, they are hereafter described as gradation amendment processing. 
[0010] 

[Problem(s) to be Solved by the Invention] If a dynamic range is set up throughout an 
image like JP, 10- 198802, A, when a photographic subject is small, near the brightness 
which a photographic subject has, for a setting **** reason, the highlights point will 
become fault amendment, and gradation will be crushed by the image by which 
distribution of brightness is extremely partial with the image and any photographic 
subjects other than a person do not exist in highlights like the Nighttime portrait 
photography image. It is a highlights field with some tints that gradation crushing is 
conspicuous in human being's vision property. Therefore, since color information will be 
disregarded if the highlights point is decided only with a brightness histogram, gradation 
crushing and hue change may take place in a field with the above-mentioned description. 
[00 11] Moreover, although the highlights point is computed in JP,11-154235,A from the 
effective concentration region which removed the abnormality region of a gray level 
histogram according to the scene, if the area of the highlights field in which gradation 
crushing is conspicuous is small like JP,10-198802,A, gradation crushing will happen by 
amendment. 

[0012] Therefore, the main purpose of this invention is to offer an image-processing means 
for performing suitable contrast amendment by which a background does not cause 
gradation crushing to images photoed in the lifting or the cone photography situation in 
gradation crushing or hue change depending on the Prior art, such as a backlight 
photography image which caused the white jump, and the Nighttime portrait photography 
image with which a photographic subject exists in a highlights side, and by which hue 
change is not caused further. [0013] Moreover, when performing gradation amendment 
processing, it is important to judge a scene exactly and to set up an amendment parameter 
according to a scene. In the case of a digital image, it is common to take a brightness 
histogram peculiar to digital one like JP,2000"134467,A, and to grasp a scene from the 
configuration, highlights, and the shadow point. Moreover, an exposure judging is 
performed from statistics, such as a median. However, when it classifies into a scene, in 
order to depend for subsequent amendment processing on a scene, incorrect processing will 
be performed if the precision of a scene judging is bad. Moreover, it is difficult to judge an 
exposure from the histogram lacking in positional information, and especially, when an 
image is unique, a right judging may be unable to be performed. 

[0014] For example, if an exposure judging is carried out using a histogram by the image 
which photoed the person against the background of the wall of a dark color when the 
photographic subject is correct exposure, although the photographic subject is proper, since 
it is dark on the whole, it will be judged to be an exposure undershirt, consequently will 
become fault amendment. Moreover, in order that a background may cause a white jump 
in the state of the true backlight to which the light source exists in right behind [ of a 
photographic subject ], in order to judge whether it is a true backlight condition, the 
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direction which uses not the contrast information on a background and a photographic 
subject but the color information on a background can judge with high precision like 
JP,09-037143,A or JP,7 118786,B. 

[0015] Therefore, another main purpose of this invention grasps a photography situation 
based on the relative brightness relation between the absolute brightness of a background 
or a photographic subject, and a background rather than classifies an image into a scene, 
and is to offer the image-processing means for performing suitable gradation amendment 
to the image of various photography situations. 
[0016] 

[Means for Solving the Problem] Invention according to claim 1 to 4 is a thing concerning 
the image processing system for contrast amendment of an image. The main description A 
judgment means to judge whether the field according to claim 1 in which gradation 
crushing by contrast amendment tends to be [ like ] conspicuous in an image exists, When 
judged with the field in which gradation crushing tends to be conspicuous with contrast 
amendment existing with said judgment means An object domain information acquisition 
means to acquire the information on the field, and a dynamic range setting means to set up 
a dynamic range using the information on the field obtained by said object domain 
information acquisition means, It is in having a processing means to perform contrast 
amendment of an image using the dynamic range set up by said dynamic range setting 
means. 

[0017] Moreover, the description of invention according to claim 2 is that said dynamic 
range setting means uses the color information of the field obtained by setup of the 
highlights point with said object domain information acquisition means at least on a 
dynamic range in a configuration according to claim 1. 

[0018] Moreover, the field in which gradation crushing according [ the description of 
invention according to claim 3 / on a configuration according to claim 1 or 2 and ] to said 
contrast amendment tends to be conspicuous is an image field corresponding to the bright 
range relatively at the time of expressing an image for the information showing 
distribution of brightness. 

[0019] Moreover, the field in which gradation crushing according [ the description of 
invention according to claim 4 / on a configuration according to claim 1 or 2 and ] to said 
contrast amendment tends to be conspicuous is an image field corresponding to the 
brightest range at the time of expressing an image for the information showing 
distribution of brightness, and dividing the range into at least two or more range. 
[0020] In addition, the equipment or the approach of the following configurations of (a) 
thru/or (f) is also included by this invention so that clearly from explanation of the gestalt 
of the below-mentioned operation. 

[002 1] (a) The image processing system characterized by not including information on the 
field which has the brightness more than predetermined in the information on the field 
acquired by said object domain information acquisition means, and has the saturation 
below predetermined in it in a configuration according to claim 1 to 4. 
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[0022] (b) The image processing system characterized by not including information on the 
field which constitutes an edge to the information on the field acquired by said object 
domain information acquisition means in a configuration according to claim 1 to 4. 
[0023] (c) The image processing system characterized by said judgment means judging the 
property of an image in histogram analysis in a configuration according to claim 1 to 4. 
[0024] (d) The image processing system characterized by analyzing attendant header 
information in an image for a judgment of said judgment means in a configuration 
according to claim 1 to 4. 

[0025] (e) The image processing system characterized by giving the judgment result by said 
judgment means from an operator in a configuration according to claim 1 to 4. 
[0026] (f) The image -processing approach which consists of a procedure equivalent to the 
function of each means in a configuration according to claim 1 to 4. 

[0027] Invention according to claim 5 to 8 is a thing concerning the image processing 
system for gradation amendment of an image. The main description The first judgment 
means which judges [ according to claim 5 ] whether it is a backlight image like using the 
color information on the background region of an image, It is in having a processing means 
to perform accommodative gradation amendment to an image according to the judgment 
result by the second judgment means which judges the relative light -and "darkness relation 
between the background region of an image, and a photographic subject field, and said first 
judgment means, and the judgment result by said second judgment means. Here, relative 
light-and-darkness relation is whether one side is bright on the average to another side 
between a background region and a photographic subject field. 

[0028] Moreover, in a configuration according to claim 5, the description of invention 
according to claim 6 is judging with a backlight image, when the field where said first 
judgment means has the brightness more than predetermined in the background region of 
an image exists more than a predetermined rate. 

[0029] Moreover, in a configuration according to claim 5, the description of invention 
according to claim 7 is judging with a backlight image, when the field where said first 
judgment means has the brightness more than predetermined in the background region of 
an image, and has the saturation below predetermined in it exists more than a 
predetermined rate. 

[0030] Moreover, the description of invention according to claim 8 is judging with it being a 
backlight image, when the statistical description value of the distribution said first 
judgment means indicates the brightness of the background region of an image to be is 
beyond a predetermined value in a configuration according to claim 5. 

[0031] In addition, the equipment or the approach of the following configurations of (g) 
thru/or (i) is also included by this invention so that clearly from explanation of the gestalt 
of the be low -mentioned operation. 

[0032] (g) Said processing means is an image processing system characterized by judging 
exposure using the information on a photographic subject field, and controlling exposure 
using the information on the highlights part of a photographic subject field to the image by 
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which it judged that a background region is dark relatively to the photographic subject 
field in the configuration according to claim 5 to 8 with said second judgment means. 
[0033] (h) Said processing means is an image processing system by which it is controlling 
[ judge exposure using the information on a photographic subject field, and ] -using 
information on highlights parts of background region and photographic subject 
field-exposure characterized to the image judged that is a backlight image in the 
configuration according to claim 5 to 8 with the image by which it judged that a 
background region is not dark relatively to the photographic subject field with said second 
judgment means, and said first judgment means. 

[0034] (0 The image-processing approach which consists of a procedure equivalent to the 
function of each means in a configuration according to claim 5 to 8. 

[0035] The image processing system of this invention described above can also be realized 
with software using a computer, therefore the computer program according to claim 9 for 
realizing the function of each means of the image processing system of eight claim 1 
thru/or given in any 1 term by computer like is also included by this invention. Moreover, 
various kinds of information record media with which such a computer program was 
recorded and which a computer can read are also included by this invention. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to an accompanying drawing. 

«example 1» Drawing 1 is the block diagram showing the configuration of the example 1 
of this invention, and drawing 2 is a flow chart which shows the procedure in this example. 
[0037] The image processing system 1 shown in drawing 1 is what performs contrast 
amendment of image data. Type judging processing (step Si) of an input image The 
information on an object domain information acquisition means 3 to perform processing 
(step S2) which acquires the information on the object domain for setting up the highlights 
point according to the judgment means 2 to perform and the judged type, and the gained 
object domain is used. The dynamic point It consists of a dynamic range setting means 4 to 
perform processing (step S3) to set up, and a processing means 5 to perform contrast 
amendment processing (step S4) of the whole image using the set-up dynamic range. 
Hereafter, each means is explained concretely. In addition, although input image data is 
treated as RGB data, probably, it will be clear from the following explanation for the color 
picture data of other formats to be processed similarly. 

[0038] First, the judgment means 2 (step Si) is explained. This judgment means 2 
performs the judgment which classifies into B type the image with which A type and such a 
field do not exist the image with which the field in which gradation crushing tends to be 
conspicuous with contrast amendment exists. Here, "the field in which gradation crushing 
tends to be conspicuous" is an important field which is meaningful when an image is 
constituted. 

[0039] For example, a backlight photography image, the Nighttime portrait photography 
image which used the flash plate are judged with A type. As for highlights parts other than 
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a background, gradation crushing tends to be conspicuous when the background has 
caused the white jump by backlight photography. Moreover, gradation crushing is 
conspicuous when the Nighttime portrait photography image also performs processing as 
which contrast is emphasized too much, since a photographic subject exists in a highlights 
side. It is judged by A type when the brightness of a photographic subject exists in the 
bright range relatively in the brightness in an image besides this. The A type example of 
an image is shown in drawing 27 and drawing 28 . The image judged to be B type is an 
image which was not judged by A type, for example, are the correct exposure image of 
photography, an underexposure image, etc. usually. The B type example of an image is 
shown in drawing 29 : 

[0040] The example of a configuration of the judgment means 2 is shown in drawing 3 . The 
judgment means 2 shown here consists of the brightness histogram polarization 
measurement means 21, the brightness histogram skewness calculation means 22, a 
brightness detection means 23 classified by field, an accompanying information-reference 
means 24, and a type decision means 25. Although the brightness histogram of an A type 
image has the bad balance of distribution in many cases, the means for acquiring this 
description are the brightness histogram polarization measurement means 21, the 
brightness histogram skewness calculation means 22, and the brightness detection means 
23 classified by field. The information at the time of photography accompanies image data 
as header information etc. in many cases. For example, when saving the image data 
photoed with the digital camera in information formats, such as Exif, it is possible to 
embed the information at the time of photography to a tag. The accompanying 
information-reference means 24 is a means for acquiring available information (specifically 
mode information, such as backlight mode and the Nighttime photography mode, ON/OFF 
information on a stroboscope, etc.) to the type judging incidental to such image data. The 
type decision means 25 is a means to judge the type of an image finally based on the 
information acquired by each means 21*24, and shows the judgment flow to drawing 4 . 
[0041] First, the brightness histogram polarization measurement means 21 is explained. 
Although the histogram of the image judged by A type as mentioned above has the bad 
balance of distribution in many cases, especially, by the backlight image, a background is 
extremely bright and a photographic subject is extremely dark in many cases, and it 
polarizes so that a brightness histogram may illustrate to drawing 5 in that case. Using 
the frequency and inclination of a brightness histogram, the brightness histogram 
polarization measurement means 21 is a means to measure the polarization degree of a 
brightness histogram, and shows the processing flow to drawing 6 . Drawing 7 and 
drawing 8 are drawings for explanation of the processing to the brightness histogram and 
the polarized brightness histogram which has not been polarized. 

[0042] Here, it is [ intensity level / in a brightness histogram ] h (i) about f (i) and 
inclination in the frequency of i (i= 0, 1, 2, ... 255) and level i. It carries out. h (i) It is 
expressed with the following formulas. 

h (0 = /(£(i+delta) f (0) delta (i= 0, 1 and 2, 255-delta, delta> 0) - (1) [0043] polarization 
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measurement - level 255'delta from " it is carried out carrying out the decrement of the 
level, and each level of X, Yl, or Y2 is detected. 

[0044] Processing when the brightness histogram has not polarized is explained with 
reference to drawing 7 . In the level field of 255 >=i>=Q of minus of inclination h (i), the 
loop formation of step S21 ->S22 ->S23-S24 ->S21 is repeated, and the decrement of the i is 
only carried out. Although the loop formation of step S21 ->S25 ->S28 ->S21 is repeated 
[ following inclination h (0 ] for frequency f (0 in the larger level field of Q>i>X than a 
threshold thl by plus and the decrement of the i is only carried out When it comes to fti) 
=Thl, (steps S26 and Yes) and i at that time are detected as level X (step S27), and 
processing is continued from step S28. Then, although the loop formation of step S21 ->S25 
->S26 ->S28 ->S21 or the loop formation of step S22 ->S30 ->S31 ->S33 ->S22 is repeated 
and the decrement of the i is only carried out in the level field of X>i>Yl where frequency 
is low even if there is some inclination When it comes to f(i) =Thl, (steps S31 and Yes) and 
i at that time are detected as level Yl (step S32), and end processing. 

[0045] Processing when the brightness histogram has polarized is explained with reference 
to drawing 8 . Also in this case, although it is the processing as the case of the example of 
drawing 7 that detection of level X is the same When having polarized, inclination h (i) 
increases [ frequency f (i) ] in the minus direction rapidly in a with a threshold [ Th ] of less 
than one field. When it comes to h(i) = Th2 (Th2 is a threshold), (steps S23 and Yes) and i 
at that time are detected as level Y2 (step S35), and end processing. 

[0046] In addition, although Thl and Th2 change the polarization degree detected by the 
setup, a degree type can determine them, for example by setting the total number of 
frequency of a histogram to N. 

Thl=C*N Th2=f(i) *D however, C and D constant - (2 [0047]) In the type decision means 
25, level of the larger one of the level Yl and Y2 detected by the brightness histogram 
polarization measurement means 21 is made into X\ Level X, the difference (X-X 1 ) of level 
X', and the comparison test of a threshold Th 3 are performed ( drawing 4 , step S5l), it 
judges with having polarized in the case of X-X'>=Th3, and the type of an input image is 
determined as A type ( drawing 4 , step S55). 

[0048] Next, the brightness histogram skewness calculation means 22 is explained. In the 
case of a portrait photography image, since a background is darkness, a histogram is 
undershirt approach extremely in the night which used the flash plate. On the other hand, 
the correct exposure image of the usual photography representing B type is distributed 
with balance there are few biases of a brightness histogram and sufficient. As a scale 
showing the bias of such a brightness histogram, the brightness histogram skewness 
calculation means 22 computes the skewness Z of a brightness histogram by the degree 
type. 

Z =(1-/N) sigma (Y (j) /ave(Y (j))/S (Y (j))) ( A 3 - (3), however N are the total numbers of 
pixels, and Y (j) takes the brightness of the j-th pixel, and the sum of sigma about N from j= 
1) Moreover, ave (Y (j)) is the average of Y (j), and S (Y (j)) is standard deviation. 
[0049] In the case of Z> 0, a brightness histogram is the configuration of undershirt 
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approach which is illustrated to drawing 9 . Therefore, whether the type decision means 25 
of the judgment means 2 has the computed skewness Z larger than 0, and when it judges 
( drawing 4 , step S52) and the condition is satisfied, the type of an input image is 
determined as A type ( drawing 4 , step S56). In addition, when thresholds other than zero 
are set up and skewness Z is over the threshold, judging with A type is also possible. 
[0050] Moreover, also when the brightness of the background region of an image and a 
photographic subject field differs extremely, it is thought that the brightness histogram is 
not distributed with sufficient balance. Then, the brightness detection means 23 classified 
by field of the judgment means 2 identifies the background region and photographic 
subject field of an input image, and detects the brightness of each field. As a scale of the 
brightness of each field, a brightness median and the brightness average can be used, for 
example. And the type decision means 25 of the judgment means 2 performs the condition 
judging of following the (4) type ( drawing 4 , step S53), and when conditions are satisfied, 
it determines the type of an input image as A type ( drawing 4 , step S57). 
brightness of the brightness « photographic subject of a background Or The brightness of 
the brightness » photographic subject of a background - (4) - this condition judging - 
concrete " for example, the brightness average of the brightness average / photographic 
subject of a background > Th4 ■■ or Brightness median of a background / Brightness 
median of a photographic subject > In the case of Th5, it considers as A type (backlight 
photography image), moreover, the brightness average of a background / The brightness 
average of a photographic subject < - Th4 or brightness median of a background / 
Brightness median of a photographic subject < " In the case of Th5, it can consider as A 
type (night portrait photography image). 

[0051] Moreover, if the information which can grasp a photography condition to image data 
accompanies as mentioned above, the type of an image can be distinguished using the 
information. Refer to such accompanying information for the role of the accompanying 
information-reference means 24 of the judgment means 2. The information which more 
specifically shows the specific photography condition equivalent to A type like backlight 
mode photography, the Nighttime photography mode, and Stroboscope ON is referred to. 
In the type decision means 25 of the judgment means 2, when the information which shows 
such a specific photography condition exists, the type of ( drawing 4 , steps S54 and Yes), 
and an input image is determined as A type ( drawing 4 , step S58). And when neither of 
the criteria of steps S51-S54 is satisfied, the type decision means 25 determines the type of 
an input image as B type ( drawling 4 , step S59). 

[0052] In addition, an operator is able to give the information which shows specific 
photography conditions, such as backlight mode photography, the Nighttime photography 
mode, and Stroboscope ON, and such a configuration is also included by this invention. 
Moreover, other information, for example, the information on shutter speed, is available (if 
shutter speed is slow, possibility that photography was performed by exposures other than 
correct exposure is high, and can judge with A type). 

[0053] Although the judgment of steps S51 and S52 is a judgment based on the 
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configuration of a brightness histogram, a histogram may be operated on a curtailed 
schedule in that case. 

[0054] Moreover, the highlights point may be used for a type judging besides the 
configuration of a histogram. In this case, frequency is integrated from the intensity level 
255 and level on which addition frequency exceeded for example, 0.5% of the total 
frequency can be considered as the highlights point. That is, it is z(i) (i=0, and 1 and 2 
about the frequency of N and level i in total frequency... When considering as 255), N = the 
sigmaz(i) (sum - i= - lessons is taken from 0, 1, and 2. ..255, and it takes ■-) - ** - it can 
express ■- the highlights point - (0.5*N) / 100 <=sigmaz (i) - (-- i= it takes in order of 255, 
254, and ....) " it can consider as the maximum of becoming i. 

[0055] The judgment approach of the judgment means 2 is not limited only to the above 
approach, and if it can judge whether the field in which gradation crushing tends to be 
conspicuous with contrast amendment exists, it may use other approaches. 
[0056] Next, the object domain information acquisition means 3 ( drawing 2 , step S2) is 
explained. The object domain information acquisition means 3 acquires the information on 
the field for a setup of the highlights point (object domain) according to the type judged by 
the judgment means 2. In an A type case and a B type case, it divides hereafter, and 
explains. 

[0057] First, the case where it is judged with A type is explained. When an input image is 
judged to be A type, let the field in which gradation crushing tends to be conspicuous be an 
object domain. Such a field is an image field corresponding to the "relatively bright" range 
at the time of expressing the field which has colored faintly in highlights, i.e., an image, for 
the information showing distribution of brightness. The processing flow for obtaining such 
a field is shown in drawing 10 , and each of that step is explained. 

[0058] Step S71- Create the brightness histogram of the whole input image. In addition, it 
is also possible to use the brightness histogram created with the judgment means 2. 
[0059] Step S72* In order to take out a bright part relatively in an image, compute the 
dynamic range for object ****** (Scene_Min, Scene_Max). That is, in a brightness 
histogram, frequency is accumulated toward the maximum level to the minimum level 
toward the maximum level from the minimum level, and level from which accumulation 
frequency turns into 1% of the total frequency is made into shadow point Scene_Min and 
highlights point Scene_Max, respectively. However, this active parameter (l% of 
accumulation frequency) is an example, and can be changed. In addition, in order that a 
noise may tend to be in level 0 and level 255, as for the image photoed with the digital 
camera, generally, it is desirable to set the minimum level to 1 and to set the maximum 
level to 254. 

[0060] Step S73: In order to determine a bright part from the distributional area on a 
histogram relatively in an image, quantize a brightness histogram in some partitions. For 
example, between SceneJVlin and Scene_Max is divided into four partitions. And 
numbering is performed in each partition from order with low level. The example of 
quantization is shown in drawing 11 . "The pixel which belongs to the high partition 3 of 
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level most is a bright field relatively." 

[0061] Let the pixel which eliminated the high brightness white light pixel and the edge 
pixel, and remained from "it being a bright field relatively" be an object domain (step S74). 
[ which was obtained at the step on Step S74- ] 

[0062] In the case of a portrait photography image, the void field shown in drawing 30 is an 
object domain in the night shown in drawing 28 . The reason for eliminating the field of a 
high brightness white light pixel beforehand will be [ that it is hard to recognize the 
crushing (it is not conspicuous) and ], even if gradation is crushed by contrast amendment 
which mentions the field later. Moreover, since it may have been intentionally emphasized 
by edge enhancement processing in a digital camera, the reason for eliminating the field of 
an edge pixel beforehand is not suitable for a judgment. 

[0063] here - a high brightness white pixel - the color component (R, G, B) for example, 
- (R>240 && G>240 && B> 240) (&&) ( | G-R I <10 && | G*B I <10) - It is the field which 
fills (5). 

[0064] Next, the case of the input image judged to be B type is explained. A B type image 
has moderate contrast, and since the brightness histogram is distributed with sufficient 
balance in the large range, it can use the image whole region for a setup of the highlights 
point. Therefore, the object domain information acquisition means 3 makes an object 
domain the field which remained except for the high brightness white light pixel and edge 
pixel which were described above from all the fields of an input image. The reason for 
eliminating a high brightness white light pixel and an edge pixel here is as having stated 
above. 

[0065] In addition, in (5) types, although it is judging that it is a high brightness white 
light pixel using RGB information, color spaces other than RGB, such as brightness color 
difference information and lightness color difference information, can also be used. 
Moreover, the parameter (thresholds 240 and 10 in the aforementioned (5) types) which 
defines the high brightness white pixel can be suitably changed according to the property 
of the device which outputs the image after processing etc. Moreover, although the bright 
part is relatively computed in an image using brightness information, color information, 
such as lightness information or G signal, can also be used. 

[0066] Next, the dynamic range setting means 4 ( drawing 2 , step S3) is explained. A 
dynamic range is set up in the following procedures using the information on the object 
domain obtained by the object domain information acquisition means 3. 
[0067] R, G, and B from which the accumulation frequency from the maximum level is 
calculated in R [ of an object domain ], G, and B each histogram, respectively, and the 
value of accumulation frequency becomes 0.5% of the total frequency although it is a setup 
of the highlights point - the greatest level in each level is made into highlights point 
Range_Max. R, G, and B - the minimum level in each level is made into shadow point 
Range_Min. [ as opposed to / about the shadow point calculate the accumulation frequency 
from the minimum level in R / of all the fields of an image /, G, and B each histogram, 
respectively, and / 0.5% in the value ] In addition, in order that a noise may tend to be in 0 
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level and 255 level, in case the image photoed with the digital camera is count of 
accumulation frequency, generally it is desirable [ an image ] to set the minimum level to 1 
and to set the maximum level to 254. 

[0068] thus, when a pixel with a color component which is different even when a brightness 
value is the same exists, the histogram of not a brightness histogram but R and G, and B 
each color is used for a setup of the highlights point because gradation crushing may 
happen since color information is disregarded if the highlights point is decided only with a 
brightness histogram. That is, color information is used for a setup at least of the 
highlights point. However, brightness color difference information, lightness color 
difference information, etc. other than RGB information may be used as color information. 
On the other hand, since, as for a shadow part, a color is hard to be recognized, the shadow 
point may use and set up only brightness information for improvement in the speed of 
processing speed. 

[0069] In addition, the active parameter (l% of accumulation frequency) of a dynamic 
range is an example, and can be changed suitably. Moreover, if the object domain 
information acquired with the object domain information acquisition means 3 can create 
the histogram of an object domain, the information on what kind of form is sufficient as it, 
so that clearly from the explanation so far. 

[0070] Next, the processing means 5 ( drawing 2 , step S4) is explained. The processing 
means 5 performs contrast amendment to the whole image using the dynamic range set up 
by the dynamic range setting means 4. That is, the brightness value of the j*th pixel (j= 1, 
2, ... N-l, N) is set to Yin (j), the brightness value Yl after the contrast amendment (j) is 
computed by (6) types, and a correction factor CO (j) is computed by (7) types. 
[0071] 

Yl (j) = AlphaxYin (j) + beta alpha = [ /(255-0) (Range JMax-Range_Min) ] beta = 
[ -(1-alpha) (255, Range_Min-0, and RangeJMax)/] (255-0) (- (RangeJMax-RangeJVlin)) " 
(6) CO (j) = [ Yl (j)/Yin (j) ] - The color component (Rl (j), Gl (j), Bl (j)) by which contrast 
amendment was carried out is obtained by multiplying a color component (Rin (j), Gin (j), 
Bin (j)) by (7) and the computed correction factor CO (j). 

(Rl (j), Gl (j), Bl (j)) = CO (j) - (Rin (j), Gin (j), Bin (j)) - (8) [0072] Realizing as an isolated 
system can also be realized as inclusion equipment of other devices, and it can realize the 
image processing system 1 explained above with both hardware software and its 
combination. The case where software realizes is explained with reference to drawing 12 . 
[0073] The image processing system 101 shown in drawing 12 consists of a computer 107 
and a peripheral device. In the example shown here, as a peripheral device, a scanner 104, 
a digital camera 105, a video camera 106, etc., The device for inputting a color picture into 
a computer 107 as image data of the on-the-spot photo expressed as a matrix-like pixel, 
The hard disk 108 for the keyboard 109 for inputting the information on a command and 
others from an operator, and secondary memory, the floppy disk drive 111, etc., It has the 
display 114 for outputting an image from CD-ROM drive 110 for reading CD-ROM on 
which data, a program, etc. were recorded, and a computer 107, a printer 115, etc. 
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Moreover, the modem 112 and the server 113 are also connected to the computer 101. 
[0074] Activation of processing is controlled by the operating system 116, and the 
image-processing application 118 which operates on a computer 107 cooperates with a 
display driver 119 if needed, and performs a predetermined image processing. The 
amendment program 117 for realizing the function (procedure shown in drawing 2 ) of the 
image processing system 1 of drawing 1 on a computer 107 is included in this 
image-processing application 118. When the image-processing application 118 performs an 
image processing, contrast amendment processing to image data is performed by the 
amendment program 117. The image data after contrast amendment is outputted to a 
display 114 through a display driver 119, or is outputted to a printer 115 through a printer 
driver 120. 

[0075] In addition, although it was the example of an image processing system here, it is 
also possible to mount the same function as the amendment program 117 in the 
image-processing application which operates by the general-purpose computer system. 
Moreover, if contrast amendment processing is performed only at the time of an image 
output, it is also possible to mount the same function as the amendment program 117 in a 
printer driver 120, a display driver 119 or a printer 115, or a display 114. In order to 
realize the function for such contrast amendment on a computer, programs and the 
information storage which the computer by which it was recorded can read, for example, a 
magnetic disk, an optical disk, a magneto-optic disk, a semi-conductor storage element, etc. 
are included by this invention. 

[0076] «example 2» Drawing 13 is the block diagram showing the configuration of the 
example 2 of this invention. The image output system shown here has two or more 
(personal computer PC) 131a, 131b, and two or more printers 136a and 136b, and can 
output an image to the printer of arbitration from the personal computer of arbitration. 
This image output system is equipped also with the image processing systems 132a and 
132b corresponding to each printers 136a and 136b. 

[0077] In this image output system, if an operator chooses printer 136a by personal 
computer 131a and an output command is inputted, personal computer 131a will send the 
image data which picturized the image and was incorporated, and the image data created 
by various DTP software to image processing system 132a. After image processing system 
132a performs contrast amendment processing of the sent image data, it performs color 
transform processing to two or more output color components C (cyanogen), M (Magenta), 
Y (yellow), and K (black), generates print data, and it makes printer 136a carry out 
delivery printing of it. 

[0078] In addition, although image processing systems 132a and 132b are shown as an 
isolated system, various implementation gestalten -- a part, of thing for which all the 
functions of image processing systems 132a and 132b are mounted in the printer driver 
which operates on personal computer 131a and 131b also mounts a function in a printer 
driver, and mounts the remaining function in Printers 136a and 136b - can be taken so 
that it may state concretely by the back. 
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[0079] Each image processing systems 132a and 132b consist of the color conversion means 
133, a drawing means 134 to carry out halftone processing etc., and an image storage 
means 135 for storing temporarily the printing image for 1 page drawn with the drawing 
means 134. 

[0080] The color conversion means 133 consists of a contrast amendment means 150, 
interpolation operation part 151, and the color translation table storage section 152, as 
shown in drawing 14 . The contrast amendment means 150 is the configuration that the 
setting parameter table 7 for the object domain information acquisition means 3 and the 
permissible level table 8 for the dynamic range setting means 4 were added to the same 
judgment means 2 as an image processing system 1, the object domain information 
acquisition means 3, the dynamic range setting means 4, and the processing means 5 of 
said example 1. 

[0081] The case where change RGB image data into the print data of delivery and CMYK 
from personal computer 131a or 131b at image processing system 132a, and an image 
output is hereafter carried out by printer 136a is made into an example, and the processing 
in image processing system 132a is explained. 

[0082] If the image data of RGB is sent to image processing system 132a, in the contrast 
amendment means 150 of the color conversion means 133, the type (A, B type) of an image 
will be judged by the judgment means 2, and the information on an object domain 
according to the judged type will be acquired by the object domain information acquisition 
means 3. Next, a dynamic range is set up in the dynamic range setting means 4, and 
contrast amendment is performed in the processing means 5 based on the dynamic range. 
[0083] Here, since the reappearance range changes with printers used, the permissible 
levels of gradation crushing also differ for every printer. Therefore, the contrast 
amendment means 150 holds the parameter information about the printer (here 136a) of 
an output schedule as a table. The parameter which defines the high brightness white 
pixel in the aforementioned (5) formula is specifically held to the setting parameter table 7, 
and the accumulation frequency parameter at the time of setting up a dynamic range is 
held on the permissible level table 8. The object domain information acquisition means 3 
reads and uses a parameter from the setting parameter table 7 in the case of acquisition 
processing of object domain information, and the dynamic range setting means 4 reads and 
uses a parameter from the permissible level table 8 in the case of a setup of a dynamic 
range. 

[0084] Next, in the color conversion means 133, the optimal table is chosen out of the color 
translation table memorized by the color translation table storage section 152, and it sends 
to the interpolation operation part 151. In the interpolation operation part 151, memory 
map interpolation mentioned later is carried out to the input RGB of the memory map of 
the selected color translation table, RGB image data are changed into the print data of 
CMYK, and it is sent to the drawing means 134. 

[0085] In order to divide RGB space into a solid figure of the same kind and to calculate the 
output value P which is an input and which can be set a coordinate (RGB) when RGB space 
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is made into an input color space as shown in drawing 15 , this memory map interpolation 
chooses a cube including the coordinate (RGB) of an input, and carries out linear 
interpolation based on the output value on the top -most vertices of eight points of the 
selected cube set up beforehand, and the location in a solid figure, i.e., the distance from 
each top-most vertices. Considerable [ of the output value P ] is carried out to C, M, and Y 
value, respectively, the relation of actual I/O (L*a*b*, CMY) is measured on the coordinate 
(RGB) on the input space used for a interpolation operation, and the value of C, M, and Y 
to RGB (L*a*b*) computed with the least square method etc. using this data is beforehand 
set to it here. And a CMY signal is changed into a CMYK signal by the operation of for 
example, following the (9) type. 

K=alpha-min (C, M, Y) Cl=C beta K M1=M beta-K Y1=Y beta-K - (9) [0086] In addition, 
not image data but the method of performing color conversion of a memory map can also be 
used as the color conversion approach. For example, color conversion is performed to the 
interpolation operation part 151 by the aforementioned (9) formula to the input RGB of the 
memory map of delivery and the selected color translation table, and a correction factor is 
further rewritten to the CMY signal after color conversion. Next, memory map 
interpolation is carried out to all pixels using this changed memory map. Thus, generally 
not image data but the method of performing rewriting of a memory map is advantageous 
to improvement in the speed of processing. 

[0087] The print data changed into CMYK by the interpolation operation part 151 as 
mentioned above are sent to the drawing means 134, and every 1 page of printing image 
data to which halftone processing etc. was performed here is stored temporarily for the 
image storage means 135. This printing image is printed by printer 136a. 
[0088] The image processing systems 132a and 132b explained above can also include [ also 
realizing as independent hardware, or ] all or a part of the function in Printers 136a and 
136b, although it is possible, of course. Moreover, it is also possible to realize all or a part of 
functions of an image processing system with software. For example, it is also possible to 
mount all or a part of functions of an image processing system in the printer driver which 
operates on personal computer 131a and 131b. When it mounts in a printer driver, the 
function to C of the aforementioned (9) formula, Y, and K data generation will be given to a 
printer driver in the function of the interpolation operation part 151, if the conversion 
function to data (Cl, Ml, Yl, K) is carried out to the configuration given to a printer side, 
its transfer amount of data from a personal computer to a printer will decrease, and, 
generally it will be advantageous in respect of improvement in the speed. Programs, such 
as such a printer driver, and the various information record media with which it was 
recorded are also included by this invention. 

[0089] An object object 1 and object2.object3 as shown in drawing 16 when two or more 
objects from which classes, such as a natural image and a graphic image, differ have stuck 
to the print data of one sheet here for example, When it is print data currently stretched 
and attached, it is necessary to choose a color translation table for every object in the color 
conversion means 133. Moreover, since correction factors generally differ also among the 
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objects objectl and object3 of a natural image, the memory maps rewritten by the 
interpolation operation part 151 will differ by the object for objects objectl, and the object 
for objects object3. Therefore, a correction factor is attached to the header of image data, 
and it is necessary to send to image processing systems 132a and 132b so that it may 
illustrate on the right-hand side of drawing 16 in such a case (sending apart from image 
data is also possible). In addition, when it mounts in a printer driver, it is also possible to 
consider as a configuration which reads and uses the device profile standardized by ICC 
(Inter Color Consortium). 

[0090] «example 3» Drawing 17 is the block diagram showing the configuration of the 
example 3 of this invention, and drawing 18 is a flow chart which shows the procedure in 
this example. 

[0091] The image processing system 201 shown in drawing 17 performs gradation 
amendment of an image, and consists of the first judgment means 202, the second 
judgment means 203, and a processing means 204. The first judgment means 202 is a 
means to perform processing ( drawing 18 , step S20l) which judges whether it is a D type 
image from the chrominance signal of the background region in the inputted color picture 
data. The second judgment means 203 is a means to perform whether it is an E type image 
or it is an F type image, and processing ( drawing 18 , step S203) to judge, by investigating 
the relative brightness relation of the background region and photographic subject field in 
an image, when judged with it not being D type with the first judgment means 202. The 
processing means 204 is a means to perform accommodative gradation amendment 
processing according to the type of the image judged with the first judgment means 202 
and the second judgment means 203, creates the gradation amendment table according to 
a type ( drawing 18 , steps S202, S204, and S205), and, more specifically, performs 
gradation amendment processing ( drawing 18 , step S206) to image data using the table. 
[0092] Hereafter, each means of an image processing system 201 is explained to a detail. 
First, the first judgment means 202 ( drawing 18 , step S201) is explained. With the first 
judgment means 202, an input image judges whether it is a backlight image (D type). The 
image judged to be D type is an image with which a background region mainly belongs to 
the high brightness white light, and the main photography situation is a true backlight 
image with which the background has caused the white jump. Although various 
approaches can be used for this judgment, those two examples are explained below. 
[0093] In the 1st approach, as shown in the flow chart of drawing 19 , image area 
separation with the background region of an input image and a photographic subject field 
is performed (step S210). In the case of the image of drawing 27 , image area separation is 
made like drawing 31 . And in a background background region, the pixel of the high 
brightness white light is counted (step S211), and if a background region, for example, 70% 
or more of pixel, is a high brightness white light pixel, it will judge with D type (step S212). 
Here, a high brightness white light pixel is a pixel with which the color component (R, G, 
B) fills the aforementioned (5) formula. In addition, it is also possible to perform processing 
of image area separation and count processing of a high brightness white light pixel to 
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coincidence. 

[0094] In the 2nd approach, as shown in the flow chart of drawing 20 , a high brightness 
white light pixel is counted to the input image whole region (step S220). Under the present 
circumstances, discernment of being a pixel belonging to an image edge is also performed. 
An image edge is the circumference part of an image as shown in drawing 2 1 as the slash 
section. And if 70% or more which a high brightness white light pixel is 7% or more of the 
total number of pixels, and is a high brightness white light pixel exists in an image edge, it 
will judge with D type (step S221). 

[0095] Next, the second judgment means 203 ( drawing 18 , step S203) is explained. In this 
second judgment means 203, when relatively darker than a photographic subject field in 
the background region, it judges with E type, and the image which was not judged with the 
first judgment means 202 to be D type judges with F type, when that is not right. An 
example of the image judged by E type is a portrait photography image in the night shown 
in drawing 28 . 

[0096] The processing flow of the second judgment means 203 is shown in drawing 22 , and 
the contents of processing of each step are explained. 

[0097] Step S250- Create the brightness histogram of the whole region of an input image. 
Brightness Y is called for by the degree type from a color component (R, G, B) here. This is 
the same also in said each example. 

Y = 0.299, R+0.587, G+0.114, and B - (10) [0098] Step S251: Ask for the dynamic range for 
a type judging (Scene_Min, Scene_Max) from the brightness histogram created at the 
before step. In a brightness histogram, it asks for accumulation frequency from the 
minimum level, and, specifically, level to which the value reached 1% of the total frequency 
is made into shadow point SceneJVIin. Moreover, it asks for accumulation frequency from 
the maximum level, and level to which the value reached 1% of the totial frequency is made 
into highlights point Scene JVTax. In addition, the image photoed with the digital camera is 
good to set the minimum level to 1 and to set the maximum level to 254, in order that a 
noise may tend to be in 0 level and 255 level. 

[0099] Step S252: In order to determine a dark part from the distributional area on a 
brightness histogram relatively in an image, quantize in four partitions 0, 1, 2, and 3 by 
quadrisecting between shadow point SceneJVLin calculated at the front step, and 
highlights point Scene_Max so that it may illustrate to drawing 11 . A partition 0 serves as 
a dark distributional area relatively. 

[0100] Step S253* Create the image (image which gave too much contrast) which quantized 
the intensity level on 4 level by transposing a pixel with the intensity level of each 
partition obtained at the front step to representation level to an input image. In the case of 
a portrait photography image, a quantization image like drawing 32 is obtained in the 
night shown in drawing 28 . And the average luminance of the background region (white 
field of drawing A5) of a quantization image and the average luminance of a photographic 
subject field (black field of drawing 32 ) are computed and measured, and when the 
average luminance of a background region is lower than the average luminance of a 
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photographic subject field, it judges with E type (when a background is relatively darker 
than a photographic subject). When that is not right, it judges with F type. An image is 
quantized by giving too much contrast to an image here for making easy grasp of the 
relative brightness relation between a background and a photographic subject. 
[0101] The images judged by E type are a dark image, i.e., the Nighttime portrait image 
and a night view image, an underexposure image of usually photography, etc. more 
relatively [ a background ] than a photographic subject. The underexposure image of the 
proper image (for example, image shown in drawing 29 ) of backlight images other than a 
true backlight with the background brighter than a photographic subject and usually 
photography and usually photography etc. is judged by F type. 

[0102] Here, it is [ that the second judgment means 203 performs a type judging further 
after judging whether it is a true backlight image (D type) with the first judgment means 
202 / two ] reasonable. The way which judges a true backlight image with a one-eyed 
reason easy to judge previously is because an incorrect judging cannot take place easily. 
Moreover, although the dynamic range for a type judging is computed in order to extract a 
bright part and a dark part relatively in an image in the second judgment means 203, this 
is because [ it being easy and carrying out ] it understands about the brightness relation 
between a background and a photographic subject in clarifying the bright part of an image 
with insufficient contrast, and a dark part by underexposure etc. Therefore, if the 
quantization bright [ from the first / absolutely ] a background and same as the image of D 
type considered to be a backlight photography image is performed, since it will be easy to 
mix up with the F type image of correct exposure, it is necessary to judge D type first with 
the first judgment means 202, and this is the second reason. 

[0103] In addition, in judgment processing of the image type explained above, in case a 
high brightness white field and a brightness histogram are computed, you may cull out 
suitably. Moreover, although the example which uses RGB information for the judgment of 
being the high brightness white light was explained, it is also possible to use color spaces 
other than RGB, such as brightness color difference information and lightness color 
difference information, for a judgment. Moreover, in the second judgment means 203, 
although the dark part is relatively computed in an image using brightness information, 
color information, such as lightness information and G signal, may be used. Moreover, the 
judgment parameter (threshold in the aforementioned (5) types) of the high brightness 
white light and the judgment parameter (l% of accumulation frequency) of the dynamic 
range for type distinction can be changed if needed. 

[0104] Moreover, an operator may be made to judge the judgment by the first judgment 
means 202. For example, when a means like the "backlight amendment key" for inputting 
an operator's judgment result is prepared and a "backlight amendment key" is pressed by 
the operator, it shifts to the processing as a D type, and when not pushed, it is also possible 
to consider as a configuration which shifts to the judgment processing by the second 
judgment means 203. 

[0105] Next, the processing means 204 (steps S202, S204, and S206 of drawing 18 ) is 



19/26 



Japanese Publication number : 2003-169231A 



explained along with the flow chart of drawing 23 . 

[0106] Step S260: Perform the extract of the amount decision field of exposure 
amendments, and regulatory region. The amount decision field of exposure amendments is 
a field for determining the amount of exposure amendments, and regulatory region is a 
field used when controlling amendment. According to the following, all pixels are 
distributed to these two fields. 

[0107] In a case (in step S202 of drawing 18 , or the case of S205) D type with a background 
brighter than a photographic subject, or F type, make a photographic subject field into the 
amount decision field of exposure amendments, and let the highlights pixel of a 
background region and a photographic subject field (that is, image whole region) be 
regulatory region. On the other hand, in a case (step S204 of drawing 18 ) darker than a 
photographic subject E type, a background makes a photographic subject field the amount 
decision field of exposure amendments, and makes the highlights pixel of a photographic 
subject field regulatory region. Here, a highlights pixel is a pixel belonging to the partition 
3 of the brightness histogram quantized like drawing 11 . 

[0108] Steps S261-S264: Determine the initial value of the amount delta of amendments in 
step S261 first according to the information on the amount decision field of exposure 
amendments, for example, a brightness median, and the type of an image (this is 
equivalent to the judgment of exposure). Although various approaches can be used for the 
decision, if it is D type, the 1st predetermined value will be made into initial value, and 
when a brightness median is smaller than the 1st threshold, if it is E or F type, let the 
value computed in the 1st formula using the brightness median be initial value, for 
example. When a brightness median is larger than the 1st threshold and smaller than the 
2nd threshold, even if you are which type, let the value computed in the 2nd formula using 
the brightness median be initial value. When a brightness median is larger than the 2nd 
threshold, even if you are which type, let the 2nd predetermined value be initial value. Ajid 
the early gradation amendment table fD (x) is created using the initial value of the 
determined amount delta of amendments (step S26l). 

fO (x) = {(x/255) A delta}, 255 - (ll) [0109] Next, it evaluates whether it is extent with which 
gradation crushing at the time of performing gradation amendment using a current 
gradation amendment table is permitted (step S262). The pixel which belongs to regulatory 
region using the specifically same color conversion approach as step S265 later mentioned 
using a current gradation amendment table is changed. Ajid gradation crushing of the 
image data after gradation amendment is evaluated. For example, an average 
transcendency value is computed to the saturation (that is, level 255 was exceeded) pixel 
beyond the reappearance range of an output device. That is, it asks for the maximum level 
lj (1 j= two ... K) of the color component saturated for every pixel irom k saturation pixels, 
and the average Oave of the difference of the maximum level and a reappearance range 
upper limit is computed as a saturation ratio. 

Oave = sigma(lj-255)/K - (12), however sigma - j= - 1 and 2 ... K ******** it takes. And 
when it is beyond a threshold with a saturation ratio, it is judged that a saturation degree, 
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i.e., gradation crushing, is not permitted. 

[0110] in addition, several pixels belonging to regulatory region the ratio of the number 
K of saturation pixels in M and regulatory region - K/M can also be made into a saturation 
ratio, or the several Ns pixel of all image fields and the ratio of the number K of saturation 
pixels - K/N can also be made into a saturation ratio. 

[01 11] When judged with gradation crushing not being permitted at step S262, the amount 
delta of amendments is adjusted so that it may become small (step S263), the gradation 
amendment table fi using the amount delta of amendments (x) is created (step S264), and 
it judges whether gradation crushing is permitted again (step S262). An update process of 
this gradation amendment table is repeated until it is judged that gradation crushing is 
permitted (an update process of the gradation amendment table by the loop formation of 
the above steps S262-S264 is control of exposure). The example of the early gradation 
amendment table fO (x) and the gradation amendment table fl after the 1st updating (x) is 
shown in drawing 24 . 

[0112] Color conversion is performed to an input image using the last gradation 
amendment table fh (x) obtained by the procedure more than Step S265:. Here, the color 
conversion to the RGB data of an input image is explained. 

[0113] Brightness value Yl of an input image (j) (j= 1, 2, N and N the total number of 
pixels) It receives, the output brightness value Y2 (j) after the amendment on the 
gradation amendment table fn (x) is defined, and the gradation correction factor CI (j) is 
computed. 

CI (j) = [ Y2 (j) / Yl (j) ] = fii (Yl (j))/Yl (j) - (13) and this gradation correction factor are 
used, and it is a color picture signal (Rl (j), Gl (j), Bl (j)). It changes and an output color 
signal (R2 (j), G2 (j), B-2 (j)) is acquired. 
[0114] 

(R2 (j), G2 (j), B-2 (j)) = CI (j) - (Rl (j), Gl (j), Bl (j)) - Realizing as an isolated system can 
also be realized as inclusion equipment of other devices, and it can realize the image 
processing system 201 explained more than (14) with both hardware software and its 
combination. 

[0115] Drawing 12 is used and explained about the case where software realizes. For 
example, in the image processing system 101 as shown in drawing 12 , the amendment 
program 117 for realizing the function (procedure shown in drawing 18 ) of the image 
processing system 201 shown in drawing 17 on a computer 107 is incorporable into the 
image "processing application 118 which operates on a computer 107. When the 
image-processing application 118 performs an image processing, gradation amendment 
processing to image data is performed by the amendment program 117, through a display 
driver 119, it is outputted to a display 114 or the image data after gradation amendment is 
outputted to a printer 115 through a printer driver 120. In addition, if gradation 
amendment processing is performed only at the time of an image output, it is also possible 
to mount the same function as the amendment program 117 in a printer driver 115, a 
display driver 119 or a printer 115, or a display 114. In order to realize the function for 
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such contrast amendment, programs and the information storage which the computer by 
which it was recorded can read, for example, a magnetic disk, an optical disk, a 
magneto-optic disk, a semi-conductor storage element, etc. are included by this invention. 
[0116] «example 4» Drawing 25 is the block diagram showing the configuration of the 
example 3 of this invention. The image output system shown here has two or more 
(personal computer PC) 231a, 231b, and two or more printers 236a and 236b, and can 
output an image to the printer of arbitration from the personal computer of arbitration. An 
image output system is equipped also with the image processing systems 232a and 132b 
corresponding to each printers 236a and 236b. 

[0117] In this image output system, if an operator chooses printer 236a by personal 
computer 231a and an output command is inputted, personal computer 231a will send the 
image data which picturized the image and was incorporated, and the image data created 
by various DTP software to image processing system 232a. After image processing system 
232a performs gradation amendment processing of the sent image data, it performs color 
transform processing to two or more output color components C (cyanogen), M (Magenta), 
Y (yellow), and K (black), generates print data, and it makes printer 236a carry out 
delivery printing of it. 

[0118] In addition, although image processing systems 232a and 132b are shown as an 
isolated system, various implementation gestalten - a part of thing for which all the 
functions of image processing systems 232a and 232b are mounted in the printer driver 
which operates on personal computer 231a and 231b also mounts a function in a printer 
driver, and mounts the remaining function in Printers 236a and 236b - can be taken so 
that it may state concretely by the back. 

[0119] Each image processing systems 232a and 232b consist of the color conversion means 
233, a drawing means 234 to carry out halftone processing etc., and an image storage 
means 235 for storing temporarily the printing image for 1 page drawn with the drawing 
means 234. 

[0120] The color conversion means 233 consists of an amendment processing means 250, 
interpolation operation part 251, and the color translation table storage section 252, as 
shown in drawing 26 . The amendment processing means 250 is the configuration that the 
setting parameter table 207 and the permissible level table 208 were added to the first 
same judgment means 202 as the image processing system 201 of said example 3, the 
second judgment means 203, and the processing means 204. 

[0121] The case where change RGB image data into the print data of delivery and CMYK 
from personal computer 231a or 231b at image processing system 232a, and an image 
output is hereafter carried out by printer 236a is made into an example, and the processing 
in image processing system 232a is explained. 

[0122] If the image data of RGB is sent to image processing system 232a, in the 
amendment processing means 250 of the color conversion means 233, the type of an image 
will be judged by the first and the second judgment means 202,203. In the processing 
means 204, the gradation amendment table according to the judged type is created, and 
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gradation amendment using it is performed. 

[0123] Here, since the reappearance range changes with printers used, the permissible 
levels of gradation crushing also differ for every printer. Therefore, the amendment 
processing means 250 holds the parameter information about the printer (here 236a) of an 
output schedule as a table. Specifically, the parameter which defines the high brightness 
white pixel in the aforementioned (5) formula, and the accumulation frequency parameter 
at the time of setting up a dynamic range are held to the setting parameter table 207. 
Moreover, since the permissible levels of gradation crushing differ according to the 
halftone processing by the ink property and the drawing means 251 of a printer, the 
judgment threshold of the saturation ratio for gradation crushing permission evaluation 
etc. is held on the permissible level table 208. The first and the 2nd judgment means 
202,203 read and use the parameter currently held at the setting parameter table 207, and 
the processing means 204 reads and uses the parameter currently held at the permissible 
level table 208. 

[0124] Next, in the color conversion means 233, the optimal table is chosen out of the color 
translation table memorized by the color translation table storage section 252, and it sends 
to the interpolation operation part 251. In the interpolation operation part 251, the same 
memory map interpolation as said example 2 is carried out to the input RGB of the 
memory map of the selected color translation table, RGB image data are changed into the 
print data of CMYK, and it is sent to the drawing means 234. 

[0125] The print data changed into CMYK by the interpolation operation part 251 are sent 
to the drawing means 234, and every 1 page of printing image data to which halftone 
processing etc. was performed here is temporarily memorized by the image storage means 
235, and, finally they are printed by printer 236a. 

[0126] The image processing systems 232a and 232b explained above can also include [ also 
realizing as independent hardware, or ] all or a part of the function in Printers 236a and 
236b, although it is possible, of course. Moreover, it is also possible to realize all or a part of 
functions of an image processing system with software. For example, it is also possible to 
mount all or a part of functions of an image processing system in the printer driver which 
operates on personal computer 231a and 231b. When it mounts in a printer driver, the 
function to data (C, Y, K) generation will be given to a printer driver in the function of the 
interpolation operation part 251, if the conversion function to data (C, M, Y, K) is carried 
out to the configuration given to a printer side, its transfer amount of data from a personal 
computer to a printer will decrease, and, generally it will be advantageous in respect of 
improvement in the speed. Programs, such as such a printer driver, and the various 
information record media with which it was recorded are also included by this invention. 
[0127] As explained in relation to said example 2, when the object from which classes, such 
as a natural image and a graphic image, differ has stuck to the print data of one sheet, a 
correction factor is attached to the header of image data, and it is necessary to send it to it 
at image processing systems 232a and 232b at them (sending apart from image data is also 
possible). Moreover, when it mounts in a printer driver, it is also possible to consider as the 
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configuration which reads and uses the device profile standardized by ICC (Inter Color 

Consortium). 

[0128] 

[Effect of the Invention] According to invention according to claim 1 to 4, it becomes 
possible by setting up a dynamic range for gradation crushing using the information on a 
lifting or a cone field by contrast amendment to perform suitable contrast amendment from 
which gradation crushing is not started to the backlight image with which the background 
caused the white jump, the Nighttime portrait photography image with which a 
photographic subject exists in a highlights side so that clearly from the above explanation. 
The suitable contrast amendment which does not cause not only gradation crushing but 
hue change is possible by using color information for a setup of the highlights point 
especially. Moreover, since according to invention according to claim 5 to 8 an image is not 
classified into a scene, but a photography situation is grasped based on the relative 
brightness relation between the absolute brightness of a background or a photographic 
subject, and a background and accommodative gradation amendment is performed, 
suitable gradation amendment can be performed in a backlight image and the night to the 
image of various photography situations, such as a portrait photography image and a night 
view image. Moreover, since a backlight image can be judged with a sufficient precision, 
while being able to perform certainly suitable gradation amendment to a backlight image, 
the effectiveness of** - the unsuitable gradation amendment by the incorrect judging of a 
backlight image can be prevented - can be acquired. 
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[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the configuration of an example 1. 
[Drawing 21 It is the flow chart which shows the procedure of an example 2. 
[Drawing 31 It is the block diagram showing the configuration of the judgment means in 
drawing 1 . 

[Drawing 4l It is the flow chart which shows the type decision procedure of the type 
decision means in drawing 3 . 

[Drawing 5] It is drawing showing the example of the brightness histogram of a backlight 
image. 

[Drawing 6] It is the flow chart which shows the polarization measurement procedure of a 
brightness histogram. 

[Drawing 7] It is the explanatory view of polarization measurement when the brightness 
histogram has not polarized. 

[Drawing 8] It is the explanatory view of polarization measurement when the brightness 
histogram has polarized. 

[Drawing 9] Skewness Z is drawing showing the example of a larger brightness histogram 
than 0. 
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[Drawing 101 It is the flow chart which shows the processing to A type image of the object 
domain information acquisition means in drawing 1 . 

[Drawing 11] It is the explanatory view of quantization of a brightness histogram. 
[Drawing 12] It is the block diagram showing an example of an image processing system. 
[Drawing 13] It is the block diagram showing the configuration of an example 2. 
[Drawing 14] It is the block diagram showing the configuration of the color conversion 
means in drawing 13 . 

[Drawing 15] It is drawing for explanation of memory map interpolation. 

[Drawing 16] It is drawing for explaining the accompanying information on print data and 

an object which consists of two or more objects. 

[Drawing 17] It is the block diagram showing the configuration of an example 3. 
[Drawing 18] It is the flow chart which shows the procedure of an example 3. 
[Drawing 19] It is the flow chart which shows an example of the judgment processing in 
the first judgment means in drawing 17 . 

[Drawing 20] It is the flow chart which shows other examples of the judgment processing 

in the first judgment means in drawing 17 . 

[Drawing 21] It is the explanatory view of an image edge. 

[Drawing 22] It is the flow chart which shows the judgment processing in the second 
judgment means in drawing 17 . 

[Drawing 23] It is the flow chart which shows the processing in the processing means in 
drawing 17 . 

[Drawing 24] It is drawing showing the example of a gradation amendment table. 
[Drawing 25] It is the block diagram showing the configuration of an example 4. 
[Drawing 26] It is the block diagram showing the configuration of the color conversion 
means in drawing 25 . 

[Drawing 27] It is drawing showing the example of a backlight photography image. 
[Drawing 28] It is drawing showing the example of the Nighttime portrait photography 
image. 

[Drawing 29] Usually, it is drawing showing the example of a photography image. 
[Drawing 30] It is drawing showing the object domain of the night portrait photography 
image of drawing 28 . 

[Drawing 31] It is drawing showing the background region and photographic subject field 
of a backlight photography image of drawing 27 . 

[Drawing 32] It is drawing showing the quantization image of the night portrait 
photography image of drawing 28 . 
[Description of Notations] 

1 Image Processing System 

2 Judgment Means 

3 Object Domain Information Acquisition Means 

4 Dynamic Range Setting Means 

5 Processing Means 
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21 Polarization Measurement Means 

22 Brightness Histogram Skewness Calculation Means 

23 Brightness Detection Means Classified by Field 

24 Accompanying Information -Reference Means 

25 Type Decision Means 

101 Image Processing System 
107 Computer 

117 Amendment Program 

118 Image -Processing Application 

132 Image Processing System 

133 Color Conversion Means 

134 Drawing Means 

135 Image Storage Means 

150 Contrast Amendment Means 

151 Interpolation Operation Part 

152 Color Translation Table Storage Section 

201 Image Processing System 

202 First Judgment Means 

203 Second Judgment Means 

204 Processing Means 

232 Image Processing System 

233 Color Conversion Means 

234 Drawing Means 

235 Image Storage Means 

250 Amendment Processing Means 

251 Interpolation Operation Part 

252 Color Translation Table Storage Section 
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